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1. MecTo AMCUMNANHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTeNbHOM Nporpammbi

Obuieobpa3oBaTenbHaa gucumnanHa «buonorna» (panee - Of) asnaertcs
yacTbto  obnA3aTenbHOM npeameTHon  obnactm  «EcTecTtBeHHOHay4Hble
AVNCLUMMNANHBI» U M3yyaeTcs B obuieobpasoBaTesnibHOM UMKAe y4ebHOro nnaaHa
OCHOBHOM npodeccMoHanbHOM o06pa3oBaTeNibHOW NporpamMmmbl.  AucumnavHa
MMEET MeXKNpeaMeTHble CBA3U C  MEXAUCUMNAMHAPHBIMKU  KypcamMn U
npodeccuoHanbHbIMU MOAYNAMMN NPOPECCUOHANIbHOTO UMKAA.

B pamkax nporpammbl 06ueobpasoBaTtenbHOM AUCUMMIANHBI 06yYatowmmmca
OCBaMBaloTCA cieaytowme npeaAMeTHble pe3ynbTaThbl:

Koabl
Pe3ynbTaTbl 0CBOEHMA AUCLUMIMNHDI
pesynbTaTos
o1 XapaKTepn3oBaTb CTPYKTYPHO-PYHKLMOHANbHYIO OPraHU3aLmio
Al K/NIeTKU Ha OCHOBe HabntoaeHui
o011 XapaKTepn30BaTb CTPOEHMNE U PYHKLIMN OCHOBHbIX
ALl 6MONONNMEPOB, KNETKMN U ee CTPYKTYPHbIX 31€MEHTOB
A OnpeaenaTb pe3yabTaTbl USMEHEHWA FEHETUYECKOrO KOAa B
Al2. npoueccax MaTPUYHOIO CUHTE3a
o013 OpraHM308BblBaTb HabAOAEHNE BUONOrMYECKMX OB EKTOB Ha
Als. MONEKYNAPHOM U KNETOYHOM YPOBHE
o2 MporHo3nposaTb BOSHUKHOBEHMWE NPU3HAKOB B X04€
ak MHAMBNAYANbHOTO Pa3BUTMA U Pa3sMHOXKEHUA OPraHU3MOoB
— XapaKTepn30BaTb 3Tanbl UHANBUAYANbHOTO Pa3BUTUA U
A2l Pa3MHOeHMA OpraHM3MoB
- OnpeaenaTb BO3MOXHOE BO3HUKHOBEHME HaCNeACTBEHHbIX
A2.2. NpPW3HaKoB
- AHanunsnposaTb 0COBEHHOCTM MHAMBUAYANbHOTO Pa3BUTUA
Az3. OPraHM3MOB B Pa3/IMYHbIX YCNOBUAX
AprymeHTMpOBaTb HEO6XOAMMOCTb COXPaHEHMA MHOroobpasua
PA 3. OpPraHU3MoB C LieNblo 6eperXKHOro OTHOLIEHUA K OKpYrKatoLei
cpepe
o1 3.1 OnuncbiBaTb BOSHMKHOBEHME MHOro06pa3mna OpraHM3MoB U UX
A3l B3aMMOENCTBME C OKPYXKatoLen cpeaomn




Pl 3.2 BbibMpaTb mepbl 4Ns nogaepKaHMa yCTOMYMBOrO Pa3BUTUA
A3-2. 6uocdepbl

BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3U MeXAaY

PO 4. 6uonoruyecknmm o6 beKTamm, npoueccamm u ABIEHUAMMU
nyTem uccneaoBaHUM Ha KUBbIX 06beKTax

PO 4.1. OnucbiBaTb MeToAbl BUO3KONOrMYECKNX NCCNef0BaHUM

PO 4.2. MnaHnpoBaTb BUONOrMYECKMIN SKCNEPUMEHT

PO 4.3. MpoBoAUTbL BUONOTMYECKMIN IKCNEPUMEHT
NHTepnpeTMpoBaTb pe3yanbTaTbl NPOBEAEHHOrO

PO 4.4. 6M03KONOrMYECKOro 3KCNEPMMEHTA C UCNO/Ib30BAaHMEM
KOJINYEeCTBEHHbIX MEeTOA40B

B npouecce usyyeHua amcumnamHbl obecneumsaetrca GOpMUpPOBAHME WU
pa3BuTME Taknx 0bwmx komneteHumn rocC CMNoO Kak:

OK01l. Bbibupatb cnocobbl peweHua 3agady nNpodeccMoHaNbHOM
0eATeNbHOCTU NPUMEHUTENIbHO K PA3/IMYHBIM KOHTEKCTaM;

OK02. Wcnonb3oBaTb COBpeMeEHHble cpeacTBa MOUCKA, aHaaus3a u
UHTepnpeTaumMm  uMHbopmaumMm, U UHPOPMALMOHHbIE  TEXHONOTUM  ANA
BbIMNO/IHEHMA 33434 NPOPECCMOHANbHOM AEATENBHOCTY;

OK 04. 3¢deKTMBHO B3aMMOAENCTBOBATb M pPaboTaTb B KONNEKTUBE U
KOMaHAe;

OK 07. CopemncrBoBaTtb COXPaHEHUIO OKpY’KaloLen cpenpl,
pecypcocbeperkeHnto, NPUMEHATb 3HAHMA 06 M3MEHEHWU KAMmaTa, NPUHUMNLI
H6epennBoro npou3BoAcTBa, 3GEKTMBHO AEeNCTBOBAaTb B  Ype3BblYalMHbIX
CUTYaumAXx.

MnaHupyemble pe3ynbTaTtbl 0CBOEHMUA obuweobpasoBaTenbHOM
avucumnamHbl B cooteetctBUM ¢ PIOC CMO wm Ha ocHose PIroC COO



Kog un
HaMmeHOBaHue
dopmupyembix

KomneTeHuuii

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLMUN/INHDI

O6wue’

AucumnanHapHble’

OK 01. Bbibupatb
cnocobbl pelweHun
3ajay
npodeccnoHanbHoM
[eATeNbHOCTH
NPUMEHUTENBHO K
Pa3/INYHbIM
KOHTEeKCTam

B 4yacTh TPyA0BOro BOCNUTAHUA:

- TOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTM MACTepCTBa,
Tpyaontobue;

- TOTOBHOCTb K aKTUBHOWN AEATE/IbHOCTU TEXHONOTMYECKON U
couManbHOM HanpPaBAEHHOCTM, CNOCOBHOCTb MHULMUPOBATD,
NNAaHMPOBATb UM  CAMOCTOATENbHO  BbIMNOMHATL  TaKyl
OEeATeNbHOCTD;

- WHTEpec K pas/inyHbim cdepam npodeccmoHanbHOM
OEATeNbHOCTH,
OBnageHue YHUBEpPCaNbHbIMM y4ebHbIMM
No3HaBaTeNbHbIMU AENCTBUAMMU:

a) 6a3oBble orMyecKkue AencTemA:

- CamMoCTOATENbHO GOPMYyNMPOBATb W  aKTya/AM3MpoBaTb
npobaemy, paccMaTpmMBaTb e BCECTOPOHHE;

- YyCTaHaBAMBaTb CYWECTBEHHbIA MPU3HAK MIM OCHOBAHUA
ANA CpaBHeHMA, KnaccuduKkaumm n o6o6LeHns;

- onpeaenAaTb UenuM AeATeNbHOCTW, 3a4aBaTb NapameTpbl U

KPpUTEPUUN UX AOCTUXKEHUA,

- chOpMMpPOBAHHOCTb 3HaAHUI O MmecTe U poan 6uonoruun B
CUCTEME eCTeCTBEHHbIX HayK, B GOPMMUPOBAHMUM COBPEMEHHOM
€CTeCTBEHHOHAYYHOM KapPTWUHbI MWpa, B MNO3HAHUM 33aKOHOB
NPUPOAbI U PELUEHUN }KUSHEHHO BAXKHbIX COLMAIbHO-3TUYECKMX,
9KOHOMMYECKMX, IKONOTMYECKMX npobnem 4YenoseuyecTBa, a

TaKXKe B peweHnn BONnpocos pPayunoHanbHOro

npPUpPoAoN0b30BaHMS; B
npupoae,
POCCUMCKMX M 3apybeKHbIX YYeHbiX - OMONOroB B pPasBUTUE

dopmmpoBaHmun LLEHHOCTHOrO

OTHOLWEHUA K obuiecTBy, 4enoBeKy; O BKnaae

6MOJ'IOI'MM,' d)yHKLI,MOHaJ'IbHOVI rPamoTHOCTN 4YenoBeka ANA

peweHnAa XX U3SHEHHbIX npo6neN\,
- YMEHUE BNAOETb cMCcTEMOM BMONOrMYECKMX 3HaHMl71, KOTOpaA

BKJ/IlOYaeT:
OCHOBOMoNarawline 6buonorMyeckne TEPMUHbI U MOHATUS
(*®M3Hb, KNeTKa, TKaHb, OpraH, OpraHWsm, BuA, MonNynaAuMs,
aKocuctema, 6uoueHos, 6uocdepa; meTabonmsam, romeocTas,
KNETOYHbIN  MMMYHUTET, OuocuMHTe3 bOenka, 6Guonoaumepsl,
AVNCKPETHOCTb, camoperyniauus, CaMOBOCMNPOM3BEEHNE,

1 . o
YKa3bpIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3ynsTaTel n3 @I'OC COO (B nocnenueit pegakmmu ot 12.08.2022) B oTriaroiasHO# Gopme, Gop MUpyeMbIe
001e00pa3oBaTeNLHON JUCITUTLTHHOM

I[I/ICIII/IHJ'H/IHapHI)IC (HpeﬂMeTHLIC) PE3YyJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MGTOHI/IKOﬁ npenoaaBaHus




- BbIABNATb 3dKOHOMEPHOCTHU n npotnsopeyuna B

paccMaTpMBaEMbIX ABNEHUAX;
- BHOCUTb KOPPEKTUBbI B AOEATE/NbHOCTb, OLEHUBaTb
COOTBETCTBME pPe3ynbTaToB LENAM, OLEHMBATb PUCKU
nocneacTBuin AeATeNbHOCTH;
- pasBMBaTb KpeaTMBHOE MbIWAEHWE NPU  PeEeHUU

KU3HEHHbIX Npobaem
6) 6a30Bble uccnepoBaTelbCKUe AeUCTBUA:

- BNAgeTb HaBblkaMu  y4yebHO-UCCNenoBaTe/IbCKOM U
MPOEKTHON  [EeATeNbHOCTM,  HaBblKaMW  paspelleHuA
npobnem;

- BbISIBNATb NPUYNHHO-CNEeACTBEHHbIE CBA3M n

aKTyanM3MpoBaTb 3a4a4y, BblABUraTb FMNOTE3Y €e peLleHus,

HaxoAWUTb  aprymeHTbl  ANA  AOKa3aTenbCTBa  CBOMX
YyTBEPXKAEHWNI, 334aBaTb NapaMeTPbl U KPUTEPUUN PELLEHUS;
- aHanM3MpoBaTb MOJyYEHHble B XO4E pelleHUa 3a4ayuu
pe3ynbTaTbl, KPUTUYECKU OLIEHMBATb WX [0CTOBEPHOCTb,
NPOrHO3MpPOBaTb MU3MEHEHWNE B HOBbIX YC/IOBUAX;

- YMeTb MNepeHoCUTb 3HaHMA B MO3HABATE/IbHYIO W
NpaKTUYecKyto 061acTU }KN3HeAeATeNbHOCTH;

- YMeTb MHTerpMpoBaTb 3HaHWUA W3 Pa3HbIX MpPeaMETHbIX
obnacreit;

- BblABWUraTb HOBble uWAEW, npeasiaraTb OPUTMHaNbHbIE
noAxoApbl U peLleHuns;

- CNOCOBHOCTb WX WCMO/Nb30BaHMA B MNO3HaBaTe/bHOW W

HacneaCcTtBeHHOCTb, U3MEHYNBOCTb, 3HEPro3aBUCMMOCTb, POCT U

pa3BuTUE);
6uonornyeckme TeopuM: KnetoyHaa TeopuAa T. LUBaHHa,
M LWnenpeHa, P. BupxoB.a; KNOHaNbHO-CENEKTUBHOIO

nmmyHuteta 1. dpamx, N.N. MeuyHnKoBa, XpPOMOCOMHAA TeopwuA
HacnepcTBeHHocTn T. MopraHa, 3aKOH 3apoAblleBoro CXxoAcTsa
K. bapa, asontoumoHHasa Teopua Y. [apBuHa, CUHTETMYECKaA
Teopua 3BOMOLMKN, Teopua aHTponoreHesa Y. [apsuHa; Teopua
buoreoueHosa B.H. Cykauéga; yueHuna H.U. Basunosa - o LleHTpax
MHOroobpasusa M NPOUCXOKAEHUA KyNbTYPHbIX pacTeHui, A.H.

CeBepuoBa - O NyTaAX W HanpasneHuax 3soawoumu, B.U.
BepHaackoro - o 6uocoepe;

3aKOHbl  (eanMHOOGpasuA MNOTOMKOB MEPBOrO0  MOKOJIEHUS,
pacwenseHna  MPU3HAKOB, HE3aBMCMMOrO  HacneaoBaHMA

npusHakos [. MeHaena, cuenneHHOro HacnefoBaHUA NPU3HAKOB
M HapyweHua cuenneHua reHos T. MopraHa; romosiorMyeckux
H.N.
reHeTMyeckoro pasHosecua [x. Xapgu wu B.

pPAAOB B HAc/NeACTBEHHOW WM3MEHUYMBOCTU Basunosa,
BaiHbepra;
3apogplwesoro cxoactsa K. bapa, buoreHeTMyeckoro 3akoHa 2.
Fekkena, ®. Mionnepa);

NPUHUMNbI (YNCTOTbI FaMET, KOMMNIEMEHTAPHOCTH);

npasuna (MuHumyma 0. JInbuxa, 3KONOrMYECKOM NUpaMuUAbl
yncen, GUomacchbl U SHEpPrun);

rmnoTesbl (KoauepsaTHoi A.W. OnapuHa, nepsBuYHOro 6ynboHa

. XonaenHa, mukpocdep C. dokca, pubosnma T. Yek);




COLMANbHOM NPaKTUKe

- choOpMMPOBAHHOCTbL YMEHMA  pPacKkpbiBaTb COAEpP!KaHWe
OCHOBOMONAraloWmMx OMONOTMYECKUX TEOpUM U TUMOTE3:
K/NIETOYHOM, XPOMOCOMHOM, MYTAUMOHHOW, 3IBOOLMNOHHOM,
NPOUCXOXKAEHUA }KU3HU U YeNOBEKA; BlaeHME CUCTEMOM 3HaHUI
06 OCHOBHbIX METOAAaX HAy4yHOro MO3HaHWA, UCNO/b3yeMbIX B
6MONOrNYECKMX UCCNeA0BaAHMAX XUBbIX OOBEKTOB M 3KOCUCTEM
(onucaHue, nsmepeHune, nposeaeHne HabawoaeHWUI); cnocobamu
BbIAB/IEHNA U OLLEHKMN aHTPOMOreHHbIX U3MEHEHUI B NPUPOAE;

- cbOpPMMPOBAHHOCTb YMEHUA PACKpbIiBaTb OCHOBOMOJAratoLlme
6uonornyeckme 3akoHbl M 3akoHomepHoctu (. Mengens, T.
MopraHa, H.W. Basunosa, 3. lekkena, ®. Mionnepa, K. bapa),
rPaHMLbl X MPUMEHMMOCTU K KUBbIM CUCTEMAM; YMEHUE
BblAENATb CYLECTBEHHbIE NPU3HAKMU:

CTPOEHUA  BUPYCOB, KNETOK  MPOKApPMOT U  3YKaApMOT;
OAHOKNETOYHbIX W  MHOFOK/IETOYHbIX OpraHM3mMoB, BWZAOB,
6uoreoLeHO30B, 3KoCUCTEM U BUocdepsbl;

CTPOEHMA OPraHoOB W CUCTEM OPraHOB PaCTEHWUMN, XKMUBOTHbIX,
YesloBEKa; MNPOLIECCOB KU3HEAEATE/IbHOCTU, MPOTEKAWINX B
OpraHM3Max PacTeHUM, }KUBOTHbIX N YE0BEKA;

6uonornyeckmx npoueccos: obmeHa Beuwect8 (meTabonunsm),
nHbopmaumm n npespaLleHuma aHepruu, bpoXKeHus,
aBTOTPOGDHOro 1 reTepoTPodHOro TUNOB NUTAHUA, GOTOCMHTE3A U
XEMOCUHTE3a, MWTO3a, Meino3a, rameToreHesa, ambpuoreHesa,
NoCcTaMBpPMOHaNbHOTO pa3BuUTKSA, Pa3sMHOXKeHUA,
WHAMBMAYANbHOTO pa3BUTUA opraHusma (oHTOreHesa),




B3aMMOAENCTBUA TEHOB, reTepo3nca; AeNCTBUIN MCKYCCTBEHHOMO
0oTOOpa, CTabuaunsMpyrowero, ABMMKYLLETO W PaspbliBalOLLEro
€CTeCTBEHHOro 0THbOopa; anNonNaTPUYECKOro U CUMMMATPUYECKOTo
BMA000pa30BaHMA; BAUAHUA OBUNKYLLMX CUA  3BOAOUMM  Ha
reHopoHZA NonyaaumMmn; NPUCNOCcobAeHHOCTU OPraHU3MOB K cpeae
0buTaHMsA, YepeaoBaHMA HaNpPaBAEHWI 3BONOLNM; KPYroBopoTa
BELLECTB M NOTOKa IHEPTMMN B IKOCUCTEMAX;

- npuobpeTeHWe onbiTa MPUMEHEHMA OCHOBHbIX METOA0B
HAy4YHOro NO3HAHWSA, UCNO/Ib3YEeMbIX B 6MON0rMN: HabAoAEHNS U
OMMCAHUA }KMUBbIX CUCTEM, MPOLLECCOB U ABNEHUI; OpraHU3aLmMmn u
npoBeAeHnss OMONOTNMYECKOro 3IKCNEePUMEHTa, BblABUMKEHMA
rmnoTes, BbIAB/MIEHMA 33aBUCMMOCTU  MEXAY MWCCnenyembiMm
BE/IMYMHAMMK,  OODBACHEHMA  MONYYEHHbIX  Pe3ynbTaToB M
bopmMynMpoBaHMA BbIBOAOB C  WCMNO/Ib30BaHMEM  HaAy4HbIX
NOHATWUIN, TEOPWUIA U 3aKOHOB;

- chOpPMMPOBAHHOCTb YMEHWS  BblAeNATb  CYLL,ECTBEHHbIE
NMPWU3HAKM  BUPYCOB, KAETOK MNPOKApPUMOT U  3YKApPMOT;
OLHOKNETOYHbIX WM  MHOTOK/NETOYHbIX OpPraHM3mMoB, BWZAOB,
61oreoLLeHO30B M 3KocucteM; ocobeHHOCTM npoueccoB obmeHa
BELLEeCTB W MNpeBpalleHUs 3Heprum B KaeTke, OTOCMHTE3a,
NMAacTUY4ECKOro W 3HEpreTUYecKoro obmeHa, XeMOCUHTe3a,
MWTO3a, MeiNo3a, ONN0AOTBOPEHUA, PA3BUTUA U PA3MHONKEHUS,
WHAMBMAYANbHOIO Pa3sBUTUA opraHMama (oHToreHesa), 60pbObI
33 CyL,ecTBOBaHWE, ecTecTBEHHOro oTbopa, BMA0O0OpPa3oBaHMS,
NpPMCcNoco6/1eHHOCTU OPraHM3mMoB K cpefe ObuTaHWuA, BAUAHUA




KOMMOHEHTOB  3KOCUCTEM, QaHTPOMOreHHbIX W3MEHEHUA B
3KOCUCTEMAX CBOEeM MEeCTHOCTW, KPYroBopoTa BELLecTB WU
npesBpalleHne aHeprum B buocdepe;

- cGOPMMPOBAHHOCTb YMEHUA NPUMEHATb MOJlyYeHHble 3HAHWUA
AN 06bACHEHUA OGMONOrMYEeCcKMX NPOLLeCCOB M ABNEHWUM, ANA
NPUHATMA MPAKTUYECKUX pPEeLIeHUn B MNOBCEAHEBHOW MU3HU C
uenbto obecrneyeHna 6e30NacHOCTN CBOEro 340P0BbS U 340POBbSA
OKpyrKatowmx naogen, cobnoaeHna 340p0BOro obpasa KU3HM,
HOPM T[PaMOTHOrO MNOBEAEHUS B OKpYy)Kalowen npupoaHoOmn
cpeae; NOHUMaHWe HeobxoaAMMocCTH NCNONb30BaHUA
OOCTUMKEHUN COBPEMEHHOM 6MoNorMKM U BUMOTEXHONOTUMIA AnA
PaUMOHANbHOIO MPUPOAONOAb30BaHUS;, YMEHUE WUCMONb30BaTb
COOTBETCTBYIOLIME AaPTYMEHTbI, 6BMONOTMUYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIMKY ANA AO0Ka3aTeNbCTBa POACTBA OPraHM3MOB pPasHbIX
CUCTEMATMYECKUX Tpynn; B3aMMOCBA3M OPraHM3MoB W cpeabl
0buUTaHMA; eaMHCTBA YeNOBEYECKMX pac; HeobxoaMmMOoCTH
3/10p0OBOro obpasa »KWU3HU, COXpaHeHMs pasHoobpasns BUAOB U
SKOCUCTEM, KaK YC/IOBUSI COCYLLECTBOBaHMUS MNpuUpoabl MU
4yesioBEYeCTBa;

- cdOpMMUPOBAHHOCTb YMEHUA pellaTb OGMosorMyeckue 3agayu,
COCTaBNATb FEHOTUMUYECKUE CXEMbI CKpeLLMBaHMA ANA PasHbIX
TMMNOB HaC/eA0BaHUA NPU3HAKOB Y OPraHU3mMOB, COCTaBAATb
CXeMbl MEpPEeHOCA BELWECTB W 3HEPrMnm B 3KocucTemax (uenwm
NUTaHWA, NULWEBble CEeTW), BbIABAATb MPUYNHHO-CNEACTBEHHbIE
CBA3N MeXKAy uccneayembiMn BUONOTMYECKMMU OObEeKTamu,




npoueccamm W ABNEHUAMM; AenaTb BbIBOAbI WU MPOrHO3bl Ha
OCHOBaHMM MOJIYy4EHHbIX PE3YNbTATOB;

- chOPMMPOBAHHOCTbL  YMEHWUM  KPUTUYECKM  OLEeHMBATb
MHbopmaumio  BMONOINMYECKOro COAEpPIKaHMA, BK/OYAIOLLYHO
nceBAOHay4YHble 3HAHMA M3 Pa3/IMYHbIX MCTOYHWKOB (cpeacTBa
MaccoBon UMHbOPMaLMKM, HayyHO-MOMNyAApPHble MaTepuanbl);
WHTepnpeTupoBaTb 3aTUYecKme acneKTbl COBPEMEHHbIX
uccnegoBaHnii B buonorun, mMeguumHe, BUOTEXHONOTUU;
paccmatpuBaTb  riobanbHble  3KosorMyeckMe  npobnembl
COBpeMeHHOCTH, dopmMupoBaTb MO OTHOWEHWUID K HUM
COBCTBEHHYIO MO3ULMIO, YMEHUE OLLEHMBATb 3TUYECKME aCMeKTbI
COBPEMEHHbIX UucCcnegoBaHM B 06/1acTM  BUOTEXHONIOTUU U
reHeTUYECKUX TEeXHOJIOTUA  (KNOHMPOBAHWE, WCKYCCTBEHHOE
ONNOAOTBOPEHWE, HaMpPaB/feHHOE W3MEHEeHMEe T[eHOMa MU
CO34aHue TPaHCreHHbIX OPraHM3MoB);

- chOPMMPOBAHHOCTb YMEHWIM co3aaBaTb  COOCTBEHHbIE
NMUCbMEHHble U YCTHble coobleHMA Ha OocHoBe Buonormyeckom
MHOOPMALMM U3 HECKONbKMX  MUCTOYHWMKOB,  PAMOTHO
MCNoNb30BaTb NOHATUIHBIM annapaTt 6uonoruu;

- ymeHue BblABUraTb rmnoressbl, npoBepATb nx
3KCMepMMeHTaNnbHbIMKM  cpeacTBamu,  dbopmynmpys uenb
MUccnefoBaHMA, aHaANM3MPOBATb MOJNYYEHHblEe pPe3ynbTaTbl W
AenaTb BbIBOAbI;

- MPUHMMATb y4YacTMe B Hay4yHO-UcCnenoBaTeNbCKOM paboTe no
6buonorumn, 3KoMOMMM U  MeauUMHE, npoBoAUMMON Ha bHase
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WKO/MbHbIX HayyHbIX 06WecTs ¥ nNybAnMYHO nNpPeAcTaBNATb
Nno/lydeHHble pe3ynbTaTbl Ha YYEHUYECKMX KOHbepeHUMax
pa3HOro ypOBHS;
OK 02. Mcnonb3oBaTb | B 061acTH LLEHHOCTU HAY4YHOrO NO3HAHUA: - chOPMMPOBAHHOCTb  YMEHWN  KPUTMYECKU  OLLeHWUBATb
COBPEMEHHbIEe - ¢dOpPMMPOBAHHOCTb MUPOBO33PEHUA, COOTBETCTBYIOWErO | UHPOPMALMIO BUONOTMYECKOTO COAEPIKAHMA,  BK/IOYALOLLYIO

cpencTBa NOUCKa,
aHanusa u
WHTepnpeTaumm
nHpopmaumm n
MHPOPMALMOHHbIE
TEXHONOTUU ANA
BbINONHEHMA 33434
npodeccnoHanbHOM
[eATeNbHOCTH

COBPEMEHHOMY YPOBHIO PasBUTUS HayYKM U 0OLLECTBEHHOM

KYAbTyD,
MmecCTa B

NPaKTUKK, OCHOBaAHHOTO Ha aunanore

cnocobcTBytoWwEero OCO3HaHWIO cBoero
NOZINKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3bIKOBOW M YMTATENbCKOM KYAbTypbl
KaK CpeacTBa B3aMMOAENUCTBMA MeXAY NH0AbMU U NO3HAHUA
MUpPa;

- OCO3HAHWE LEeHHOCTU Hay4YHOWN AeATeNbHOCTM, FOTOBHOCTb
OCYLLEeCTBAATb NPOEKTHYO n nccnenoBaTeNbCKyo
OEeATeNbHOCTb MHAMBUAYANbHO U B Fpynne;

OBnageHue YHUBepCanbHbIMU yuyebHbIMKU
Nno3HaBaTeNbHbIMU AeCTBUAMM:

B) pabora c uHpopmaumeii:

- BNafeTb HaBblkaMM NoAy4YeHus WHbOpMaLUM U3
WUCTOYHUKOB PasHbIX TUMNOB, CAMOCTOATENbHO OCYLLECTBAATbL
MOUCK, aHaAM3, CUCTeMATM3auMilo W MHTepnpeTauuto
nHpopMaLMM pPasINYHbIX BUA0B 1 GOPM NpeacTaBaeHuUs;

- CO3[aBaTb TEKCTbl B Pas3/IMyHbIX PopmaTax € yy4eTom
Ha3HayeHMA MHGopMaLMN U LeneBoln ayantTopuun, Bbibnpasn

ONTMMaNbHY0 GOpMy NPeACTaBNEHUA U BU3yanM3aunu;

ncesaoHay4Hble 3HaHMA U3 Pas3/INYHbIX UCTOYHUKOB (CpeACTBa

MaccoBoi WHPOPMaALMM, HaAy4YHO-MONyNspHble MaTepuansbl);

MHTEepPNpPeTUpOBaTh 3TMYecKme acnekTbl COBPEMEHHbIX

MCCJ'Ie,CI,OBaHM[;i B 6MOI'IOI'MM, megunuunHe, 6MOT€XHOJ’IOI’MM,’

- MHTEPNPETUPOBATDL 3TUYECKHUE aCneKTbl COBpPEMEHHDbIX

uccnegoBaHnii B buonorun, MeguumHe, BUOTEXHONOTUU;

pPacCMaTpuBaTb rnobanbHble 3Ko0ornyeckme I'IpO6ﬂEMbI

COBPEMEHHOCTM, (GOPMMUPOBATb MO OTHOLIEHUID K  HUM

CO6CTB€HHVIO nosnuunto, ymeHme oueHnBaTb 3TU4ECKMUE ACNEKTbI
COBpPEMEHHDbIX MCCJ'Ie,CI,OBaHMl‘;I B obnactm 6uotexHonormm u

reHeTUYECKUX TEXHONOTUM (KJ'IOHMpOBaHMe, MCKYCCTBEHHOE

onaoaoTesopeHune, HanpasaeHHoOe n3meHeHumne reHoma n

CO34aHMe TPAHCTEHHbIX OPraHN3MOB);

- chOpMMPOBAHHOCTb YMEHMM  co3paBaTb  COOCTBEHHbIE

NMNCbMEHHbIE U YCTHbIE coo6u.|,eva Ha OCHOBe buonornyeckom
MHd)OpMaLI'VIVI n3 HECKO/IbKUX

MCTOYHUNKOB, rPamoTHO

MCNoNb30BaTb NOHATUIHBIM annapaTt 6uonormm
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- oueHMBaTb AOCTOBEPHOCTb, JNIETMTUMHOCTb WMHbOPMALMK,

ee CcooTBeTCcTBMe nMnpaBoBbiM U  MOPAJ/IbHO-3TUYECKUM

HOpMam;

- MCcnoab30BaTb cpencrtea MHd)OpMaLI,MOHHbIX n

KOMMYHUKaUNOHHbIX TEXHONIOTUM B peweHnn KOrHNTUBHbLIX,

KOMMYHUKATUBHDbIX n OpraHn3aunoOHHbIX 3a43a4 c

cobnogeHnem TpeboBaHui 3ProHOMMUKM, TEXHUKMU

6e30MacHOCTU, rTUrMeHbl, pecypcocbepexkeHns, NpaBoBbIX U
3TUYECKMX HOPM, HOPM MHOOPMALMOHHOM He3onacHoCTH;
- B/lageTb  HaBblkaMu

pacno3HaBaHUA n 3aWunTbl

nHpopmaumm, nHbopMaUNoHHOM 6e30MaCHOCTM INYHOCTH

OK 04. 3¢deKtnBHO

B3aMMO/elcTBOBaTb

n paboTaTb B
KoN/iIeKTnBe n
KOmaHae

- TOTOBHOCTb K CamMOpPa3BUTUIO, CAMOCTOATENBbHOCTU W
camoonpeaeneHuio;

-oB/lageHue HaBblKamu y4yebHOo-Uccne0BaTeNbCKON,
NPOEKTHOM N COLMNANbHOMN AeATENbHOCTY;

OBnageHue  yHUBEpCaZibHbIMM KOMMYHUKATUBHbIMU
aeucrtesmamum:

6) coBMmecTHasa AeATe/IbHOCTb:

- MOHMMATb M MCMNOJIb30BaTb MPEUMYLLECTBA KOMaHAHON U
WHOMBUAYANbHOM paboTbl;

- NPUHMMATb COBMECTHOM

uenu AeATeNbHOCTH,

OpraHM3oBbIBaTb W KOOPAMHWMPOBATbL AencTBMA No ee
AOCTUXKEHMIO: COCTaBAATb M/aH AEWCTBUI, pacnpeaenatb
PO/IN C Y4ETOM MHEHWI YY4aCTHUKOB 0b6CY»KAaTb pe3y/bTaThbl

COBMECTHOW paboThbl;

- cPOpMMPOBAHHOCTb YMEHMN co3daBaTb  COOCTBEHHbIE

NMUCbMEHHbIE M YCTHble COODOLIEHNs HAa OCHOBe buonornyeckom
MHGOPMAUMM M3 HECKONbKMX  UCTOYHUKOB, rPamoTHO
MCNO/b30BaTb NOHATUMHLIN annapaT buonoruu;

- ymeHue BblABUraTb

rmnoTessbl, npoBepATb nx

dopmynupysn
dHa/M3NPOoBaATb NOJIy4YeHHblE pPE3YNbTAaTbl WU

3KCNEPUMEHTaIbHbIMM  CPeACTBaMM, uenb
nccnenoBaHus,
Aenatb BbiBOAbI;

- MPUHUMATbL y4yacTue B Hay4yHO-UCCNen0BaTe/IbCcKol paboTe Mo

buonormn, 3KoNOMMM WM  MeauUMHE, npoBoAUMMON Ha b6a3e
WKOMbHbIX Hay4yHbiXx obwects W nybaAnyHO npeacTaBaATb
NMOJIYyYEeHHble Pe3ynbTaTbl Ha YYEHMYECKUX KOHbepeHUmax

pa3HOro ypOBHS
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- KOOpPAMHMPOBATb M BbINOAHATL paboTy B yCNAOBUSAX

peanbHoro, BMPTYa/IbHOro n KOMBWHNPOBAHHOTO
B3aMMOAelnCcTBuS;

- OCYLW,EeCTBNATb NO3UTMBHOE CTpaTernyeckoe MNoBefeHMEe B
Pa3/IMYHbIX  CUTyauMsaX, NpOABAATb  TBOPYECTBO W
BOObGparkeHne, 6bITb MHULMATUBHbBIM

OBnapeHue YHUBEpCaNAbHbIMU perynaTuBHbIMU
aeucrtesmamum:

r) npuHATUE ceba n apyrux nogei:

- MPUHMMATb MOTMBbI M APFYMEHTbl APYyrux Atogen npu
aHann3e pe3ynbTaToB AEATENbHOCTH;

- MpuW3HaBaTb CBOE MpPaBO W MpaBO APYrMX AN0Aen Ha
owmnbKu;

- pa3BMBaTb CNOCOOHOCTb MOHMMATL MUP C NO3ULMU APYFOro

4Ye/10BEKa

OK 07.
CopencrsoBaTb
COXPaHEHUIO
OKpYyXKatoLlen cpeqpbl,
pecypcocbepekeHnto
, TPUMEHATb 3HaHUA
06 M3meHeHnU
KAUMaTa, NPUHLUNbI
b6epexknmBoro
Npoun3BOACTBa,

B 061aCTH 3KONIOrMYECKOro BOCNUTAHUA:

- cGOPMUNPOBAHHOCTb 3KOJIOTMYECKOM Ky/IbTYPbl, NOHMMaHNE
B/IMSHUA  COLMA/IbHO-OKOHOMUYECKUX  MPOLECCOB  Ha
COCTOAHME NPUPOAHOM U COLMANbHOW cpeabl, OCO3HaHWe
rno6anbHOro XxapakTepa 3KON0rM4Yecknx npobnem;

- NNIaHMpPOBaHME W  OCYyLLEeCTBAEHWe  OeNCTBUA B
OKPY»Kalolel cpefie Ha OCHOBE 3HaHMUA Uenein ycTonumBoro
Pa3BUTMA YE/1I0BEYECTBA;

aKTMBHOE HenpuAaTMe  OelCTBUN,

NPpUHOCAWLKNX  BpeL

OKpyKatowel cpeae;

- BnagexHune CUCTEMOM 3HAHUM 06 OCHOBHbIX MeToaax HaydYHOoro

NMO3HAaHWNA, WCNOJIb3yemMbIX B 6MonorMyecKmx nceneaoBaHUAX

KUBbIX OOBEKTOB U  3KOCUCTEM (OI'IMCHHVIE, namepeHue,

nposeaeHne HabnaogeHui); cnocobammn BbIABNEHUA U OLLEHKM
aHTPOMOreHHbIX U3BMEHEHUIN B NPUPOAE;
- YMEHWE BbIABAATb OTIMYUTENbHbIE NMPU3HAKU KUBbIX CUCTEM, B

TOM 4ucne TrpuboB, pPaCTEHUN, MKMUBOTHbIX U YE/IOBEKa;

npucnocobaeHHOCTb BUAOB K cpese 0butaHuA, abMoTUYECKUX U
6MOTUYECKNX B3aMMOCBA3EM

KOMIMOHEHTOB IKOCUCTEM,

OpraHM3MoB B COOOLLECTBAX, AHTPOMOreHHbIX WM3MEHEHUA B
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adpdeKTMBHO
[encTBoBaTh B
Yype3BblYaNHbIX
CUTYaUUAX

- yMeHue NPOrHo3npoBaThb HebnaronpuaTHble
3KON0OrNYecKkne NocneacTema npeanpuHMmaemMbix 4eUCTBUN,

npeaoTBpallaTth Ux;

- pacwumpeHune onbita OEeATE/IbHOCTU 3K0/I0rMYECcKomn
HaNpPaBNEHHOCTU,
- oBnageHue HaBblKamMu y‘-le6HO-MCCI'IeAOBaTeI'IbCKOﬁ,

NPOEKTHOM N COLMNANBbHOMN AeATENbHOCTH

3KOoCUCTEMAX CBOEN MECTHOCTH;

- YMeHMe BblAeNATb CYL,ECTBEHHbIE MPU3HAKN BMOIOrMYECKUX
npoueccoB: obmeHa BewecTs (meTtabonnsm), nHdopmauumn u
npespalleHMa  3Heprun,  OpoXKeHusa,  aBTOTPodHOro M
retepoTpodPpHOro TMNOB MUTAHMA, GOTOCUHTE3A U XEMOCUHTE3a,
MWTO3a, Menosa,

rameToreHesa, 3M6pmoreHe3a,

NOCTaIMBPUOHANBHOTO pa3BuUTUS, Pa3MHOXeHuUs,

WHAMBUAYANbHOTO pa3BUTUSA opraHusma (oHTOreHesa),
B3aMMO/AENCTBUA TEHOB, reTepos3mnca; AeNCTBUIN NUCKYCCTBEHHOTO
oTbopa, CTabUAU3UPYIOLWLErO, ABWMMKYLLIErO M pPa3pbiBatoLLEro
ecTecTBeHHoOro otbopa; an/onaTPUYEcKoro U CUMNaTPUYECKOro
BMA006pPa30BaHMA; BAUAHUA ABMNKYLIMX CWUA  3BONOLMM  HA
reHopoHA, Nonynaummn; NpucnocobaeHHOCTM OPraHN3MoB K cpeae
0bUTaHMA, YepeaoBaHMA HanpasAeHMIA 3BONIOLMM; KPYroBOpOTa

BewecTB U NOTOKa 3HEPTUKN B SKOCUCTEMAX
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2. Noypo4yHoe TemaTuyecKkoe naaHnpoBaHue

2.1. MoypouHbIA TeMaTUUYECKUIA NNaH 3aHATUN

B noypoyHOmM TemaTMyeCKOM MNAaHMPOBAHUKU NpeacTaBaeHbl

BnAbl OPraHN3aUuMNOHHDbIX (I)OpN\, Tunbl OUEHOYHbIX

MepPonpUATUIN, a TaKxKe WMHbOoPMAUMOHHOe obecnevyeHne AUCUMNAWUHBI «Buonorma» no pasgenam M Temam NPOrpammbl
(Tabnunua 1).MoypouHbIN TEMATUYECKUNA NNAH AUCUUNANHDBI «Buonorna»

YuyebHbIl roa,

AdvcunnnuHa bnonorua
CneumanbHocTtb / npodeccusa

lNpenogasaTensb
HaumeHoBaHue Konnue Twun 3aHATUA Mexgucuumnn AdononHutenbHan TUNbl OLEHOYHbIX MEepONPUATUIA
paspenos u Tem CTBO MHapHbIe NuTtepartypa
yacos CBA3MU
1 2 3 4 5 6
OcHOBHOe copgepXKaHue
Paspen 1. Knetka — Tetinop 4. buonorna: s 3 1.
CTPYKTYpPHO- 36 T.3/ O. Tennop, H. Tpun, V.
¢dyHKUMOHANbHAA Crayrt; nog peg. P. Conepa;

eaunHuua XX1uBsoro

nep. 3-ro anra. usg. — 14-e
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Tema 1.1. buonorua Kak TeopeTnyeckoe
HayKa obyyeHue
Tema 1.2. Obwas TeopeTnyecKkoe
XapaKTePUCTUKA KU3HU obyyeHune
TeopeTunyeckoe
obyuyeHune
MpakTnyeckoe
Tema 1.3. buonornyecku 3aHATHE
BaXKHbl€ XMMMYECKMEe JlaGopaTopHoe
coeAnHeHus 3aHATUE
NabopaTtopHoe
3aHATME
TeopeTnyeckoe
obyyeHune
Tema 1.4. CTpyKTypHO-
$YHKUMOHAbHaA
TeopeTunyeckoe
OpraHusauma KNeTok
obyuyeHune

nsg. — M. : labopaTtopus
3HaHui, 2022. — 451 ¢

1. 3anonHeHMe TabanLbl C oNUCaHUEM
METO40B MUKPOCKOMUPOBAHUA C UX
[OOCTOMHCTBAMM U HEZOCTaTKaMM

2. 3anonHeHue Tabaunubl «Bknag,
YYeHbIX B pa3BuTMe Buonormm»

3ano/siHeHMe CpaBHUTENbHOMN TabanLbI
CXOACTBA W Pas3/INiMUMN }KUBOTO U He
KNBOTO

®PpoHTanbHbLIN onpoc

YCTHble CO0bLEHMSA C Npe3eHTaumel

NTabopaTtopHasa paboTa «OnpeaeneHue
BMTamuMHa C B NpOAYKTaxX NUTAHMA»

NabopaTtopHan paboTa
«MapodunbHo-rnapodobHblie
CBOWCTBA IMNUA0B»

1. OueHnBaemas gucKyccma no
BOMPOCAM JIeKLNM

2. Pa3paboTKa meHTanbHOM KapTbl NO
KNacCUPUKALIMM KNETOK U X CTPOEHUIO
Ha NPO- 1 3YKAapPUOTUYECKUX M NO
LapCcTBamM B MMHM rpynmnax
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NabopaTtopHas paboTa «CTpoeHune
KNETKM (pacTeHusn, KMBOTHble, rpunbbi)
M KNETOYHbIE BK/tOYEHMA (Kpaxman,
KapOTUHOWUAbI, X10PONAACTbI,
XPOMOMAACTbI)»

NabopaTtopHan paboTa
«MpoHULaEeMoCTb MeMbpaHbl
(nnasmonus, gennasmonms)»

1. ®poHTaNbHbLIN ONpoC
2. Pa3paboTKa rnoccapus

PeweHwne 3apay Ha onpegeneHue
nocnenoBaTes/ibHOCTU HYKNeoTna0B

NabopaTtopHoe
3aHATME
NabopaTtopHoe
3aHATHe
Tema 1.5. CTpyKTypHO- TeopeTunyeckoe
bYHKLUMOHaNbHbIe obyyeHue
bakTopb! MNpakTnyeckoe
HacneacTBeHHOCTU 3aHATUE
TeopeTnyeckoe
obyuyeHune
Tema 1.6. Mpouecchbl
MaTPUYHOrO CUHTEe3a
MpakTnyeckoe
3aHATHE

1. ®poHTanbHLIN ONpoc
2. Tect «[1Tpouyeccbl MaTpUYHOTO
CUHTE3a»

PeweHune 3aaa4 Ha onpeaeneHune
nocnenoBaTeIbHOCTM AMUHOKMCIOT B
moneKkyne benka.

PelweHune 3a4a4 Ha onpeaeneHune
nocnenoBaTeIbHOCTM AMUHOKUCIOT B
MmosieKkyne 6enka B c/ly4ae U3MeHeHun
nocnenoBaTe/IbHOCTU HYKNEOTUAOB
OHK
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TeopeTnyeckoe

2 ®PpoHTaNbHbLIN onpoc
Tema 1.7. HekneTouHble obyuyeHune
bOopMbl KMU3HK MpaKkTnyeckoe .
2 YCTHble co0bLLEeHMA C Npe3eHTaLmel
3aHATME
Tema 1.8. 5 TeopeTnyeckoe 1. ®poHTaNbHbLIN ONpoC
ObmeH BeLLecTs U obyuyeHune 2. 3anonHeHne cpaBHUTENbHOM
npespalleHne aHeprum B 5 TeopeTnyeckoe TabAnUbl XapaKTEPUCTUK TUNOB
KneTKke obyyeHue obmeHa BelecTs
Tema 1.9. ’KnsHeHHbIM 1. ObcyxaeHume no BoNpocam NeKumm
TeopeTnyeckoe
LUKN KNeTKkn. Mutos. 2 2. Pa3paboTKa NeHTbl BPEMEHU
. obyuyeHune
Mewnos KU3HEHHOTO UMKNa
. KoHTponbHana paboTa
Py6eXHbl1 KOHTPO/Ib MO KoHTponbHoe .
2 «MoneKynapHbI ypoBEHb
pasgeny 3aHATME
OpraHM3auum XmMBoro»
Paspen 2. CtpoeHue n a4

$yHKUUM opraHmusma

lMpogheccuoHanbHO-opueHMUpPOBAHHOE cOOepHaHue

Tema 2.1. CmpoeHue
op2aHuU3Ma

P TeopemuyecKoe
obyueHue

2 Teopemuyeckoe
obyueHue

OcHoOBHOe coaep)KaHue

Teinop 4. buonorna: s 3 1.
T.3/ O. Tennop, H. Tpun, V.
CrayT; nog peg. P. Conepa;
nep. 3-ro anrn. usg. — 14-e
nsg. — M. : labopaTopus
3HaHui, 2022. — 451 c

1. OyeHusaemas OucKyccus

2. Paspabomka meHmansHoOU Kapmeol
MmKaHel, op2aHO8 U cucmem 0p2aHO8
0pP2aHU3MO8 (PacMeHUs, HUBOMHbIe,
yesnosek) ¢ Kpamekoli
xapakmepucmukoli ux ¢pyHKyul
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Tema 2.1. CtpoeHue
opraHusma

MpakTnyeckoe
3aHATHE

MpogheccuoHanbHO-opueHMuUpPOB8aHHoOe codepiaHue

YCTHble CO0bLEHMSA C Npe3eHTaumel

Tema 2.2. Popmsi

1. ®poHmManeHsIl onpoc

2. 3anonHeHue mabauybl ¢ Kpamkoli
Xapakmepucmukol u npumepamu
hopM Pa3MHOMEHUA OP2AHU3MO8

1. Tect/Onpoc

2. Pa3paboTKa NeHTbl BpeMEHMU C
XapaKTEPUCTUKOM 3TanOB OHTOreHesa
OTAENbHOM FPYNNOM *KNUBOTHbIX U
YyesioBEKA NO MUKPOrpynnam

CocTtaB/ieHne }KMU3HEHHbIX LIUK/I0B
pacTteHuit no otaenam (MoOxXoBUAHbIE,
XBOLLEBUAHbIE, MANOPOTHUKOBUAHbIE,
ro0CEMEHHbIE, MOKPbITOCEMEHHbIE)

Teopemuyeckoe
PA3MHOMCEHUA 2

obyueHue
op2aHuU3MOo8
OcHOBHOe copepXKaHue

5 TeopeTunyeckoe

obyuyeHune
Tema 2.3. OHTOreHes
KMBOTHbIX M YEeNOBEKA 5 TeopeTnyecKkoe

obyyeHune
Tema 2.4. OHTOrEeHes 5 TeopeTunyeckoe
pacTeHumn obyyeHune
Tema 2.5. OcHOoBHblE 5 TeopeTnyeckoe
NOHATUA TEHETUKN obyyeHune
Tema 2.6.

TeopeTnyeckoe
3aKOHOMEpPHOCTH 2

obyyeHune
HacnefoBaHUA

1. Pa3paboTKa rnoccapwms
2. TecT

MpogheccuoHanbHO-opueHMuUpPOBaHHoOe codepiaHue

1. dpoHTaNbHbIN onpoc
2. TecT Nno BONpPOCaM NneKkuum

Tema 2.6.

2

lpakmuyeckoe

PeweHue 3a0a4 Ha onpedeneHue
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8epoSMHOCMU 803HUKHOBEHUSA
HacnedcmeeHHbIX MPU3HAKOo8 npu
MOHO-, Ou-, NoaUcUbPUOHOM U
QHAAU3UPYIOW,EM CKpeujusaHuu,
cocmassneHue 2eHOMUNuUYecKux cxem
CKpewusaHus

3akoHomepHocmu 3aHAMuUe
HacnedosaHuA

OCHOBHOE cogepyKaHue

Tema 2.7. TeopeTnyeckoe
Bsavmopaencreune reHoB obyyeHune

1. Pa3paboTka rnoccapusa
2. Tect

MpodgheccuoHanbHO-opueHMUPOBAHHOE codepicaHue

PeweHue 3a0a4 Ha onpedeneHue
8epoAMHOCMU 803HUKHOBEHUSA
HacnedcmeeHHbIX MPU3HAKOo8 npu
pPasnuYHbIX munax eaaumodelicmsus
2eH08, cocmassieHue 2eHOMUNUYeCcKUX
CXeM CKpeuw,usaHus

Tema 2.7. lpakmuyecKoe
B3aumooelicmsue 2eHo8 3aHAMuUe
OcHOBHOe copgepXKaHue
Tema 2.8. CuenneHHoe

TeopeTnyeckoe
HacnegoBaHue

obyyeHune
NPU3HaKoB

1. Pa3paboTKa rnoccapms
2. Tect

lMpogheccuoHanbHO-opueHMUpPOBAHHOe codepxcaHue

Tema 2.8. CuenneHHoe
HacnedosaHue rnpu3HAKos

lpakmu4yecKoe
3aHAMuUe

PeweHue 3a0a4 Ha onpedeneHue
8epoAMHOCMU 803HUKHOBEHUA
Hac1e0CcMeeHHbIX MPU3HAKo8 rpu
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cuersieHHoOM Hacs1e008aHUU,
cocmassieHue 2eHomurnu4yecKux cxem
CKpewusaHus
OcHOoBHOe cogepiKaHue
5 TeopeTnyeckoe 1. Pa3paboTKa rnoccapums
obyuyeHune 2. Tect
PeweHune 3agay Ha onpeaeneHne
Tema 2.9. TeHeTuKa nona BEPOATHOCTU BO3SHMKHOBEHMUA
MpakTnyeckoe
2 HacNeACTBEHHbIX MPU3HAKOB,
3aHATHEe
cuenneHHbIX C N00M, COCTaBNeHue
reHOTUMUYECKNX CXeM CKpeLLMBaHumA
5 TeopeTunyeckoe 1. Pa3paboTKa rnoccapums
o0byyeHue 2. Tect
PeweHwne 3apay Ha onpegeneHue
BEPOATHOCTM BO3HUKHOBEHMUA
Tema 2.10. l'eHeTuHKa
HacneaCTBEHHbIX MPU3HAKOB,
YyesioBeKa MpakTuyeckoe
2 MCNOJIb3yA MEeTOAbl FeEHETUKHU
3aHATME
YenoBeKa, cocTaBneHmne
reHOTUMUYECKNX CXEM CKpPeLLMBAHUA.
YcTHble coobueHnii ¢ npeseHTaumen
TeopeTunyeckoe
2 Tect2.11
Tema 2.11. obyyeHue
3aKOHOMEpPHOCTH PeweHune 3a4a4 Ha onpeaeneHne TMna
MpaKkTnyeckoe
N3MEeH4YNBOCTHU 2 MyTauum Npu nepegave
3aHATHe
HacneaCcTBEHHbIX MPU3HAKOB,
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COCTaBNEHME FreHOTUMNYECKUX CXEM
CKpelmBaHus

1. Pa3paboTka rnoccapusa
2. Tect
3. AnropuTmebl pelleHme 3agay Ha

Tema 2.12. Cenekuma TeopeTnyecKkoe
2 onpeaesieHne BO3MOXHOro
OpraHMsmoB obyuyeHune
BO3HWMKHOBEHWA HAC/eACTBEHHbIX
NPU3HAKOB MO CeNeKuumn, CocTaBneHmne
reHOTUMUYECKMX CXEM CKpeLLMBAHUA
Py6eXHbl1 KOHTPO/Ib MO 5 KoHTponbHoe KoHTponbHas paboTta «CTpoeHue n
pasgeny 3aHATME bYHKUMM OpraHM3ma»
Paspen 3. Teopus 16 Teinop [. Buonorva : 83 T.
3Bo/itouMu T.3/ 4. Teinop, H. TpuH, V.
Tema 3.1. Uctopus TeopeTuieckoe CrayT ; NoA pea. P. Conepa; | 1. PPOHTaNbHbIV onpoc 2. PaspaboTka
9BOJIIOLLMOHHOTO Y4YeHUs 2 obyueHune nep. 3-ro aHrn. u3ph. — 14-e | IGHTBI BPEMERN PasBUTHA
n3g. — M. : Jlabopatopua 9BO/IIOLIMOHHOTO y4eHUA
Tema 3.2. 5 TeopeTnyeckoe 3HaHWUi, 2022. — 451 ¢ 1. dpoHTaNbHbIN onpoc
Mukpoasonouma obyyeHue Nasnosa, E. N. dkonorus : 2. PaspaboTKa rnoccapusa TepmmMHOB
Tema 3.3. 5 TeopeTunyeckoe y4ebHMK M NPAKTUKYM AnA 1. OueHnBaemasn gmcKyccmsa
Makpoasontouusa obyuyeHue cpeaHero 2. PaspaboTKa rnoccapus TepMUHOB
Tema3.4. npogeccMoHanbHOro 1. ®poHTanbHbIM onpoc 2. PaspaboTtka
Bo3HWKHOBEHME U 5 TeopeTtnyeckoe obpasosaHusa / NIeHTbl BpEMEHU BO3SHUKHOBEHUA U
pa3BUTME XKM3HU Ha obyyeHue E. . Nasnosa, Pa3BUTUA }KMBOTHOIO M PAaCTUTENbHOTO
3emne B. K. HoBukoB. — MocKBa : Mmupa
2 MpaKTuyeckoe W3patenbcTso HOpawr, YCTHble COOBLLEHNI C Npe3eHTaumen
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3aHATME
TeopeTunyeckoe
Tema 3.5. 2 obyueHve
MpoucxoxaeHue
YyesioBEKa — aHTponoreHes 5 MpaKkTuyeckoe
3aHATME
Py6eHbI KOHTPO/Ib MO 5 KoHTponbHOE
pa3geny 3aHATHEe
Pasgen 4. dkonorus 26
Tema 4.1. SKonormyeckume 5 TeopeTnyeckoe
baKTOpbI M Ccpeabl KNU3HU obyyeHue
5 TeopeTunyeckoe
o0byyeHue
Tema 4.2. lMonynauus,
coobuiectBa, 3KOCUCTEMDI
5 MpaKkTnyeckoe
3aHATME
Tema 4.3. buocdepa - 5 TeopeTunyeckoe
rnobanbHas obyyeHune

2022. —190¢c

EpemueHko, O. 3. buonorua:
y4yeHue o buocoepe :
y4yebHoe nocobue ana
cpeagHero
npodeccnoHanbHOro
obpasoBaHua /

0. 3. EpemyeHKo. — 3-e n3g,,
nepepab. n gon. — Mocksa :
U3paTtenbcteo HOpanT,

2022. — 236 c..

1. ®poHTanbHbIN onpoc 2. Pa3paboTka
NIEHT BpEMEHU U MEHTa/IbHbIX KapT Ha
BbIOOP

3aWwmTa NEHT BPEMEHWN U MEHTA/IbHbIX
KapT B popmaTe YyCTHOro coobLLeHNA

KoHTposbHas paboTa «TeopeTuyeckue
ACNEKTbl 9BOJIIOLUM }KU3HU HA 3emie»

TecT No aKoNAOrNYecKnUm d)aKTOpaM n
cpengam X1U3HU OpraHn3moB

CocTaBneHue cxem KpyroBopoTa
BELLEeCTB, MCNOb3ya MaTepuanbl
nexkumm

PelweHne NpakTMKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4aHWI NO NepeHocy
BELLEeCTBA M SHEPTUUN B SKOCUCTEMAX C
cocTaBneHue TpodUYeCKnx Lene u
nupamung 6uomacchl 1 sHeprumn

1. OueHnBaemasa gmcKyccua
2. Tect
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9KO/10rnM4yeckKkana CuMctema

MpakTnyeckoe
3aHATHE
Tema 4.4.
TeopeTnyeckoe
BnnaHue aHTpONOreHHbIX
obyyeHue

dakTOopOB Ha Buochepy

PelueHne NpaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 33434 Ha onpeaeneHune
NAOWAAN HACAKAEHUIN ONA CHUKEHUS
KOHLEHTPALMKN YIIeKMUCNOro rasa B
aTmocdepe cBOEro permoHa
NPOXKMBaHMUA

MpodgheccuoHanbHO-opueHMUPOBAHHOE codepicaHue

TecT

PeweHue npakmuko-
OpUEHMUPOBAHHbIX PACYEMHbIX
3a0aHuUll N0 COXPAHEHUIO NMPUPOOHbIX
pecypcos ceoe20 pe2uoHa NPoXUBaHUA

OueHuBaemasn Auckyccma

Tema 4.4.
lpakmuyecKkoe
BrausHue aHmpomno2eHHbIX
3aHAMue
¢akmopos Ha buocgepy
OcHogHoe codeprycaHue
TeopeTunyeckoe
obyuyeHune
Tema 4.5 TeopeTunyeckoe
BanaHue counanbHo- obyyeHue
9KOJIOrnyecKmx GakTopos MpaKTnyeckoe
Ha 34,0pOBbe YenoBeKa 3aHATME
MpaKkTnyeckoe
3aHATME

OnpeaeneHne CyTOYHOro paumoHa
nUTaHMA

Co3faHue UHANBMAYANbHOM NAMATKK
Mo OpraHM3aumnmn paLMoHaNbHOM
dU3NYECKOI aKTUBHOCTH
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MpodgheccuoHanbHO-opueHMUPOBAHHOE codepicaHue

BoinonHeHue nabopamopHbix pabom
Ha sbibop

1. «YmcmeeHHasA
pabomocnocobHocmoe»

2. «BnusHue abuomu4eckux ¢hakmopos
Ha Yenoseka (HU3KUe U 8bICOKUE
memnepamypol)»

Tema 4.5
BnusHue coyuansHo-

JlabopamopHsie
3KOM102U4YeCcKUX 2

3aHAMUA
¢hakmopos Ha 300possbe
yesnoseka
Py6exHbIn KOHTPO/Ib MO 5 KoHTponbHOE
pasgeny 3aHATME

KoHTponbHana paboTa «TeopeTuyeckue
acneKTbl 3KOI0TUN»

MpogpeccuoHanbHO-opueHMuUpPosaHHoe codeprcaHue (codepicaHue NPpuKAadHo20 MooyA)

Paspgen 5. buonorua s

BoeinonHeHue Kelica Ha aHAAU3
UHGOpMayuu 0 Hay4YHbIX
docmuxeHusax 8 obaacmu
2eHemu4ecKux mexHosnoaud,
KemoYHoU UHX#CeHepuu, nuujessix
buomexHosnoeaul (no epynnam),
npedcmasneHue pe3ynbmamos
peweHus Kelicos

8
KU3HU
5 Teopemuyeckoe
obyueHue
Tema 5.1.
buomexHonozauu 8 Hu3HU
lpakmuyeckoe
Kaxc0020 2
3aHAMue
*Tema 5.2.1. P Mpakmuyeckoe
buomexHonozuu 8 3aHAMuUe

BoeinonHeHue Kelica Ha aHAAU3
UHGopmayuu o pazsumuu
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meouyuHe u hapmayuu

buomexHosoauli 8 meduyuHe u
gapmayuu (no epynnam),
npedcmasneHue pe3yanomamos
peweHusA Kelicos

BobinonHeHue Kelica Ha aHAAU3
UHGopmayuu o pazsumuu
buomexHosoeauli ¢ Ucnonb308aHUEM
HUBOMHbIX, MPUMEHEHUE NMPooyKmMos
buomexHos102UU 8 HU3HU Yes108eKa (no
2pynnam), npedcmasseHue
pe3ysbmamos peuleHus Kelicos

BoinonHeHue kelica Ha aHAAU3
UHGopmayuu o pazsumuu
buomexHosoauli ¢ UCrob308aHUEM
pacmeHuli (no epynnam),
npedcmasneHue pe3ysnbmamos
peuweHus Kelicos

BoeinonHeHue Kelica Ha aHAnAU3
UHgopmayuu o pazsumuu
npomsiuwineHHolU 6uomexHonoauli (no
epynnam), npedcmassneHue
pe3ynbmamos peuweHus Kelicos

lpakmuyeckoe
3aHAMuUe
lpakmuyeckoe
3aHAMuUe
*Tema 5.2.2.
buomexHonozuu u
lpakmuyeckoe
HUBOMHbIE
3aHAMuUe
lpakmuyeckoe
" 3aHAMuUe
Tema 5.2.3.
buomexHonozuu u
lpakmuyeckoe
pacmeHus
3aHAMuUe
lpakmuyeckoe
*Tema 5.2.4. 3aHAMUe
buomexHonozuu 8
lpakmuyeckoe
npomeslwneHHocmu
3aHAMuUe
ma 5.2.5. -
*Tema 5.2.5. CoyuanbHo lpakmuyeckoe
amuyYecKue acrieKkmel 3aHAMuUe

BoeinonHeHue Kelica Ha aHAnAU3
UHGopmayuu 06 asmu4veckux acrnekmax
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buomexHonoauli

pazsumus 6uomexHonoauli (o

lpakmuyeckoe
2 epynnam), npedcmasseHue
3aHAMuUe .
pe3yanbmamos peweHuA Kelicos
. 3awuTa Keica: npeacraBneHune
Py6eHbI KOHTPO/Ib MO KoHTponbHOE .
2 pPe3ynbTaToB pelleHns KeMcos
pasaeny 3aHATHE .
(BbICTYNNEHWE C Npe3eHTaumeln)
OCHOBHOE€ coaeprKaHue
Paspgen 6.
buosakonornyeckue 14
uccnepoBaHus
5 TeopeTunyeckoe
obyuyeHune
JTabopaTtopHbie paboT Ha BbI6Op B
MUHUTpyNnax:
1. BavaHue TemnepaTtypbl HA pocTa u
Tema 6.1. OCHOBHbIE dU3MONOrMYECKYIO aKTUBHOCTb
meToAbl OPOXKKEBbIX KNETOK
6Mo3KoNOrMYecKnx 5 NabopaTopHble 2. BanAnue yrneBoaos Ha pocTa U
uccnepoBaHuii 3aHATUE dU3NONOrNYECKYHO aKTUBHOCTb

OPOXKEBbIX KNeTOK

3. CoueTaHHOE BANAHME TeMmnepaTypbl
W yrneBoAoB Ha pocTa m
$131M0N0rNYeCcKyo aKTUBHOCTb
OPOXKKEBbIX KNETOK
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npaKTMl"eCKoe Bbll‘lOﬂHEHMe yl-IE6HO-
2
3aHATUe nccneoBaTeIbCKOro NPoeKTa Ha
BblbOp:
NabopaTopHble P
2 1. OueHKa KadecTBa aTmocdpepHOro
3aHATMA
BO3A4yXa
NabopaTopHble
2 2. OueHKa KavecTea No4YB MeTOA0M
3aHATMA
duToTECTUPOBAHMA
5 NabopaTopHble 3. OueHKa KayecTBa BOg,
Tema 6.2. 3aHATUA NOBEPXHOCTHbIX BOAOEMOB MO
Buoakonoruueckmii opraHonenTUYecKMm 1 GUsnKo-
3KCNepumMeHT XMMUYECKMM CBOMCTBAM
4. Bnnanwme MNAB Ha pocT 1 passutue
CEMSAH BbICLLUMX PACTEHUM
5 MpaKkTuyeckoe 5. BavMaHue coneBoro 3arpsa3HeEHUA Ha
3aHATME POCT 1 pa3BUTUE CEMAH BbICLUMX
pacteHuit MNpeactaBneHne pesynbTaTos
BbINO/HEHMA y4ebHo-
nccnesoBaTeIbCKUX MPOEKTOB
(BblcTynNeHMe ¢ npeseHTaumen)
MpomexyTouHan
aTtTectauus (3K3ameH)
UTtoro 144

*Obpa3oBaTenibHaA opraHM3auna BbibmpaeT 1 moaynb U3 NpeanoxKeHHbix (*5.2.1, *5.2.2., *5.2.3, *5.2.4, *5.2.5).
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2.2. «MopgenbHble npumepbl» ONOPHbIX KOHCNEKTOB

CornacHo npumepHon pabouelt nporpamme no gucumnamHe «buonormsa»
NpeaycMOTPEHbl TeopeTudYeckue, npaKTUYeckne, /abopaTopHble, a TaKkKe
KOHTPO/IbHbIE 3aHATMA B (GOPMax KOHTPO/IbHbIX PaboT M NPOMEXKYTOYHOM
atrectaumun. [na TeopeTUYECKUX pa3paboTaHbl OMOPHble KOHCMEKTbl. Huke
npuBeaeHbl NPUMeEPbI OMOPHbIX KOHCMNEKTOB MO BCEM TEMAM ANCUMMNANHDI.

Tabanua 2
OnOpPHbIV KOHCMEKT Mo Teme «BMoNorna Kak Hayka»

Tema 3aHATHA 1.1 brnonorma Kak Hayka

Buonorua Kak HayKa. CBA3b 6MON0OIMMM C APYrMMM HayKaMu:
6roxmmma, buodursmka, 6UoOHMKA, reHoreorpadua n ap. Ponb u
mecTo buonornn B GOpMmMpPOBaAHUMN COBPEMEHHOMN Hay4YHOM
KapTUHbI MMPa. 3HaYeHMe BUONOTNYECKUX 3HAHMIA. UcTopua
CopeprkaHue TemMbl
6ronornn. 3HayeHne LMTONOrNKN ANs Pa3BUTUS BUONOTUN U
no3HaHMA Npupoabl. MeToabl LUTONOMMU: MUKPOCKONMS,
Xpomatorpadus, anektpodopes, MeToa MeYeHbIX aTOMOB,

anddepeHunanbHoe LEHTPUPYrMPOBaHNE, KY/IbTypa KNETOK

TeopeTnyeckoe obyyeHue - O3HaKOM/IEHME C HOBbIM
Twn 3aHATUA

maTepmanom
MnaHupyemsble OK 02;

obpa3zoBaTtesnbHble OnucbiBaTb METOAbI UCCNEA0BAHMA HA MOJIEKYNAPHOM U
pesynbTaThbl KNEeTOYHOM YPOBHE

dopmbl opraHmnsaumnm

y4yebHol Nekumns

LEATENbHOCTH

Tunbl OLEHOYHbIX Tabanuya c onnucaHnem MeToL0B MUKPOCKOMMPOBAHUA C UX
MepOonpUATUMN LOCTOMHCTBAMM M HEL,0CTAaTKaMMU.

3agaHus ans

CaMOCTOATENBHOTO 3anonHeHue Tabanybl «Bknag y4yeHblx B pa3sutme buonorum»

BbIMO/IHEHUA
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Tabnunua 3

OnopHbIN KOHCNEKT No Teme «ObL1an XapaKTepPUCTUKa KUHU»

Tema 3aHATMA 1.2.

O6LLan XapaKTepPUCTUKA KMU3HU

CopeprkaHue Tembl

PasHoobpa3une 6uocncrem. OpraHnsaumnsa 6MONOrMYeCcKmX
cucTem. YpPoBHM opraHM3aumm buocuctem: MONeKynapHo-
reHeTUYEeCKNM, OpraHONAHO-KNETOUYHbIA, OPraHU3MEHHbIN,
nonyiaLMOHHO-BUA0BOM, SKOCUCTEMHbIN
(bmnoreoueHoTUYECKUIA), BUOChepPHbIN. Haykn, nsydatouimne
6ronornyeckme o6 beKTbl Ha Pa3HbIX YPOBHAX OpraHM3aumnm
UM3HU. O6LLan XapaKTePUCTUKA KM3HU, CBOMCTBA KUBbIX
cuctem. Mpouecchl, npoucxoddline B buocnucremax

Twn 3aHATUA

TeopeTuyeckoe o0byyeHne - O3HaKOM/IEHUNE C HOBbIM
maTepuanom

MNnaHnpyembie
obpasoBaTenbHble
pe3ynbTaTbl

OK 02;

XapaKTepu3oBaTb YPOBHU }KUBOW MaTepum

OnucbiBaTb METOAbI UCCNEA0BAHMA HAa MOJIEKYIAPHOM U
KNEeTOYHOM YypOBHE

®opMmbl opraHusaumm
yyebHoM
AeATeNbHOCTH

Jlekuma

Tunbl OLEHOYHbIX
MeponpuUATUI

3anonHeHMe CpaBHUTENbHOM TabaNLbI CXOACTBA U PA3ANUNIA
YKMBOTO M HE }MBOro

3agaHua gna
CaMOCTOATENBHOTO
BbIMNO/IHEHMA

3anosiHeHne Tabaunupl «BKag, yyeHblix B pa3sutne 61onormm»
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Tabnnua 4

OI'IOprIVI KOHCMEKT no Teme «bnonornyeckn BaxkHole XMMmuyeckme coeanHeHna»

Tema 3aHATMA 1.3

Brnonornyeckn BaxkHole XMMMYeCcKkme coeguHeHuA

Cop,epmaHme TEMbI

XMMmnyeckuii coctas KNeTkn. HeopraHmyeckue seLLecTsa
KNEeTKMU, Mx bronornyeckas ponb.

OpraHunyeckme BelLecTBa KNeTku. buonornyeckme noanmmepeil.
Benkn. CTpyKTypa 1 dyHKLUMKM HenKoBON MONEKYbI.
®depmeHTbI, NPpUHLUMN UX gencTeuna. Yrnesoapbl. buonorunveckme
bYHKLMK yrneBoaoB.

Ninnuagbl. O6Wwmi nnaH ctpoeHuns. M’mapodunbHo-
rmapodobHble cBoincTBa. Knaccudumkauma aMnmnaos.
Buonornyeckune PpyHkumMn nnnngos. AT®. CtpoeHune
moneKkynbl AT®. buonornyeckme pyHrumnm ATO.

Twn 3aHATUA

TeOpeTW-IECKOG o6yqume - O3HaKOMANEeHUe C HoBbIM
mMmaTepmnaaiom

MNnaHnpyembie
obpasoBaTenbHble

OK 01, OK 02, OK 04;
XapaKTepun30BaTb CTPOEHME U CBOMCTBA OCHOBHbIX
6ruomonekyn

y4yebHOW aeATeNnbHOCTH

pesynbTaThbl MpoBoaunTb HabnogeHMe U3MeHeHNN PYHKLNMOHMPOBAHUA
6uononmmepos

®opmbl opraHM3saumm
Jlekuma

Tunbl OLEHOYHbIX
MeponpUATUMN

®PpoHTanbHbLIN onpoc

3agaHua gna
CaMOCTOATENBHOTO
BbIMONIHEHMA

MoAroToBKa YCTHbIX COOBLLEHUIA C Npe3eHTaumein
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Tabnnuya 5

OnopHbIM KOHCMEKT No Teme «CTPYKTYPHO-PYHKUMOHANbHAA opraHM3aums

KNEeTOoK»

Tema 3aHATHA 1.4

CTpYyKTYpHO-PYHKLMOHANbHAA OpraHM3aLma KNeTok

Cop,ep»(aHme TEMbI

KnetouHas Teopus (T. LWeaHH, M. LneligeH, P. Bupxos).
OCHOBHbIE MOJIOKEHMA COBPEMEHHOMN KNETOUYHOM TEOPUMN.
TuNbl KNETOK: 3yKapMOoTMYECKasA M NPOKapMOTHUYECKaA.
CpaBHUTENbHAA XapaKTEPMUCTMKA KNETOK 3yKapmoT
(pacTuTEeNnbHOM, XKMBOTHOWN, FPUBHOIA).

CTpoeHune NpoKapMoTnHeckom KneTkn. OcobeHHOCTM CTPoeHMUA
retepoTpodHOi 1 aBTOTPODHOM NPOKAPUOTUUYECKUX K/TETOK
CtpoeHune n pyHKLUMN 3YKapUOTUYECKOM KNIETKU.
MnasmaTtuyeckaa membpaHa (nhasmonemma). TpaHcnopT
BELLECTB Yepe3 Naa3smMaTUYeCKyo MeMbpaHy: NacCMBHbIM
(anddysunsa, obneryeHHan guddysnsa, ocMoc), aKTUBHbIN
(TpaHcnopT 6enkamm-nepeHocUMKamm).

OHAOUMTO3: NMHOUMTO3, paroumnTos. IKk3ountos. 060/104Ka UIn
KNneTo4Hasa cTeHKa. CTPYKTypa U GYHKLMM KNETOYHOM CTEHKM
pacTeHui, rpnbos.

Uutonnasma. Untosons. Untockener.

OpHomeMbpaHHble opraHonAbl KNeTKU. IHA0NNA3MATUYECKAA
ceTb (3NC). AnnapaT FNonbaxku. JInsocomsl. [epoKcUCcOMBI.
CtpoeHune n GyHKUuM

oAHOMeMbpaHHbIX OpraHONA0B KNEeTKNU. Bakyonun
pacTUTENbHbIX KNeTOK. KNeTouHbll coK. Typrop
MonyaBTOHOMHble OpraHoMAbl KNeTkn. MuToxoHapuN.
MnacTngbl: xnoponaacTbl, XPOMONAACTbI, IEAKONNACTbI.
CTpoeHue 1 GyHKLMM MUTOXOHAPUI U NNacTUA,
MpouncxoxaeHne MUTOXOHAPUA N XA0PONIACTOB.

Appo. O6on04Ka Agpa, XPOMATHH, KAPUONAA3Ma, AAPbILWKK, UX
CcTpoeHue n GyHKUUN.

HemembpaHHble opraHonabl KNeTkn. Pubocomsi.
MuKpoTpy60UKM. KneTouHbi LeHTp. OpraHonabl ABUKEHUA:
PECHUYKN U KIYTUKN. CTpoeHne N GyHKLMN HeMeMbBpaHHbIX
OpraHouA0B KAETKU
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Twn 3aHATUA

TeopeTuyeckoe obyyeHune - O3HaKOM/IEHNE C HOBbIM
maTepuanom

MNnaHupyemsble
obpasoBaTenbHble
pe3ynbTaTbl

OK 01, OK 02, OK 04;

Pa3nunuyath CyLLECTBEHHbIE NPU3HAKMN CTPOEHMA KNETOK
OPraHM3MOB Pa3HbIX LLAPCTB KNBOM NPUPOAbI

MpoBoAnTb HabAOAEHNE KNETOUHbIX CTPYKTYP U UX USMEHEHUI
C NOMOLLbH MUKPOCKOMA

®opMbl opraHusaumm
y4yebHol
0EeATeNIbHOCTH

Nekuuna

Tunbl OLLEeHOYHbIX
MepOonpUATMMN

OueHnBaemas AONCKYCCMA NO BOMpPOCam nekuunu

3agaHua gna
CaMOCTOATENILHOIO
BbINOJIHEHMA

Pa3paboTKka MeHTaNbHOM KapTbl NO KnaccudUKaumm KNEeToK 1 UX
CTPOEHMIO Ha MPO- U 3YKAaPUOTUYECKUX M MO LLAapPCTBAM B MUHM
rpynnax
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Tabnnua 6

OnopHbIN KOHCMEKT No Teme «CTPYKTYPHO-PYHKLMOHaAbHbIe GpaKTopbl

HacneactBeHHOCTU»

Tema 3aHaTHA 1.5

CTpYyKTYpHO-PYHKUMOHANbHbIE GAaKTOPbl HACNEACTBEHHOCTM

Cop,epmaHme TEMbI

CTpoeHMe XpoMOCOM. XpOMOCOMHbI1 HAbop KNETOK,
FOMO/IOTUYHbIE U HEFOMOIOTUYHbBIE XPOMOCOMbI, FaNI0UAHbIN U
AMnnonaHbln Habop. HyknemHosble Kncnotol. JHK n PHK.
CTpoeHne HYKNenHOoBbIX KUCNOT. HykneoTmapl.
KomnnemeHTapHble a3oTucTble ocHOBaHuA. Mpasuno Yapradda.
Ctpyktypa AHK — gBoliHaA cnnpanb. MecToHaxoxaeHne n
6uonormnyeckune pyHkunm JHK. AHK-akcnepTmsa. Buabl PHK.
®yHKunm PHK B KneTke.

Twn 3aHATUA

TeopeTuyeckoe 0byyeHne - O3HaKOM/IEHNE C HOBbIM
maTepuranom

MNnaHupyemsble
obpa3zoBaTesibHble
pesynbTaThbl

OK 01, OK 02;

Pa3nnuaTth cylWwecTBEHHbIE MPU3HAKM CTPOEHUS KNETOK
OpraHM3MOB PasHbIX LLApPCTB XMBOW NpUpPoabl

OnpegenaTtb nocnegoBaTeNbHOCTb HyKneotnaos AHK n PHK

dopmbl opraHmsaumm
yyebHoM
AeATeNbHOCTH

Jlekuma

Tunbl OLEHOYHbIX
MeponpUATUMN

®PpoHTanbHbLIN onpoc

3agaHua gna
CaMOCTOATENIbHOTO
BbINONHEHMUA

PaspaboTka rnoccapus
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Tabnnua 7

OnopHbIN KOHCNEKT No Teme «lpoueccbl MaTPUUYHOTO CUHTE3a»

Tema 3aHAaTUA 1.6

npOLI,eCCbI MaTPUYHOIo CMHTE3a

Cop,epmaHme TEMbI

MaTpuuHbIi cuHTe3 JHK — penankauma. NMpuHUmMnbl
pennnkaunm JHK. MexaHnsm pennnkaunm JHK. Penapauuna
OHK (popenneKkaTMBHas, NocTpenieKaTuBHas).

Peakuun maTpuyHoro cuHTesa. [puHUMN KOMNIeMeHTapHOCTU B
peakumax MaTpmyHoro cnHtesa. JHK v reHbl. FeHeTUYeCKUi Kog,
€ro CBOMCTBA. TPAHCKPUNLMA — MAaTPUYHbIN cMHTe3 PHK.
TpaHcnauma n eé atanbl. Ycnosua buocnHTesa 6enka. CtpoeHune
T-PHK 1 KoanposaHue ammnHoKkncnot. Ponb pubocom B
H6uocnHTese Henka

Twn 3aHATUA

TeOpeTW-IECKOG o6yqume - O3HaKOMANEeHUe C HoBbIM
mMmaTepmnaaiom

MNnaHnpyembie
obpasoBartesibHble
pe3ynbTaThbl

OK 01, OK 02;

XapaKkTepun3osaTb NpoLLEeCCbl MAaTPUYHOIO CUHTE3a
OnpepenaTtb nocnenoBaTeIbHOCTb AMUHOKUCAOT B MOJIEKY /e
6enka

NHTepnpeTUpoBaTh CTPYKTYPY U GYHKLMOHANbHOCTL 6enKka B
C/lydae U3MeHeHMA NocnenoBaTeNIbHOCTU HyKneoTugos JHK

®opMmbl opraHusaumm
yyebHom
AeATeNbHOCTH

Jlekuma

Tunbl OLEHOYHBbIX
MeponpuUATUI

®PpoHTanbHbLIN onpoc

3agaHua gna
CaMOCTOATENBHOTO
BbIMO/IHEHMA

TecT «Mpoueccbl MaTPUYHOTO CUHTE3A»
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Tabnnua 8

OnOpPHbIA KOHCMEKT Mo Teme «HeKNeToUYHble GOpMbl XKU3HUY

Tema 3aHATUA 1.7

HekneTouHble popmbl KMU3HU

Cope p*XaHUe TeéMbl

Bupycbl — HekneTouHble GOPMbI }KU3HU U 06IUraTHbIE
napasunTbl. CTpoeHmne NPOCTbIX U CIOXHbIX BUPYCOB,
peTpoBupycoB, bakTepmodaros. N3HEHHbIN LUKA
AHK-copepxawmx supycos, PHK-cogepawmx
BMpYycoB, bakTepnodaros. BUY, renatnt yenoseka.
BakTepuun. O6wan xapakrepmcTmka. NoHATUE WTamMM.
Bupycobl n 6akTEepUM: CXOACTBA M Pa3NINYMA.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHune - O3HaKOMNEHME C HOBbIM
MaTepuasiom

MnaHnpyemblie
obpa3oBaTenbHble

OK 02, OK 04,
Pa3nnyath cylwecTBeHHble MPU3HAKM CTPOEHUA KNETOK

pe3ynbTaThbl OPraHM3MOB Pa3HbIX LAPCTB XMBOW NPUPOAbI
dopmbl
OopraHusaumm
. Nekumna
y4yebHo
0EeATeNbHOCTU

TuNbl OLLEHOYHbIX
MEepPONPUATUIA

®PpoHTaNbHbIN ONPOC

3agaHunAa gna
CaMOCTOATENbHOIO
BbINOJIHEHMUA

MoAroToBKa YCTHbIX COOOLEHM C Npe3eHTaumen
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Tabnnua 9
OnopHbIN KOHCNEKT No Teme «OB6MeH BeLLLeCTB 1 NPEeBPaLLEHNE SHEPTUM B
KNneTke»

Tema 3aHATMA 1.8 | ObmeH BeLecTs 1 NpeBpaLLeHNEe SHEPTUM B KNIETKE

Accmmnnagma u ANCCUMUNALMA — ABE CTOPOHDI
meTabonnsma. Tunbl obmeHa Bew,ecTB: aBTOTPOPHbIN U
reTepoTpoPHbIN, a3P0OHbIN U aHA3POOHbIN.
JHepreTnyeckoe obecrneyeHme KNETKU: NpeBpaLLeHMe
AT® B 06MeHHbIx npoueccax. PepmeHTaTUBHbIN
XapaKTep peakunit KNeTouHoro metabonmsma.
MepBUYHbINA CMHTE3 OPraHNYECKUX BELLLECTB B KETKE.
CopepKaHune Tembl .
MnacTnyecknin obmeH. PoTocnHTE3. XEMOCUHTES.
AHa3pO6HbIN 3HepreTMyecknii obmeH. AHaspobHble
opraHusmbl. bpoxkeHune, aBTOTPODHbLIN U
reTepoTpPoPHbIN TUN NUTaHUA. AHa3PObHbIe
MUKPOOPraHM3mbl Kak 06 beKTbl BUOTEXHONOTUMN.
dTanbl 3HepreTUYeckoro obmeHa. NMukonus.

buonornyeckoe oknucneHune, UM KNeToyHoe ApixaHue

TeopeTtnyeckoe obyyeHune - O3HaKOMNAEHME C HOBbIM
Twn 3aHATUA
MaTepManom

OK 02;

MnaHnpyemblie
OnuncbiBaTb OCHOBHblE 3HepreTu4yeckue um

O6pa3OBaTEI'IbeIe
nnactnyecKkne npoueccbl KNeTKn (O6M€‘H BeELWEeCTB,

pe3ynbTaTbl
Xemo-, GOTOCUHTES)
dopmbl
opraHu3aumm
. Nekumna
y4ebHo
AEeATeNbHOCTH

Tnnbl OUEHOYHbIX .
. ®PpoHTaNbHbIN ONPOC
MeponpuUATUIA
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3agaHuna gna
CaMOCTOATENBHOTO
BbINO/IHEHMA

3anonHeHne CpaBHMTEI'IbHOIZ Ta6ﬂl/1LI,bI XapPaKTeEPUCTUK
TMNOB 0bMeHa BeLecTs
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Tabnuua 10
ONOPHbI KOHCNEKT NOo Teme « KU3HEHHbIN LMKA KNneTku. MuTos. Melio3»

Tema 3aHATHA 1.9

HU3HEHHbIN UMKA KNeTKkn. MuTtos. Meios

Cope p*XaHUe TeéMbl

KneTouyHbIn UMKA, ero nepmoabl U perynsaums.
Mepurogbl MHTEPPa3bl X OCOBEHHOCTH.
OnddepeHumaumna KNeTkM 1 apecT KNeTOYHOro LMKAa.
deneHue Knetkm — mmnto3s. Ctagmm mmTosa m
npoucxogawme npoueccbl. KapuoKMHE3 U LUTOKMHES.
Buonormyeckoe 3HaueHne muTtosa. Menos —
peayKuMoHHOoe aeneHne Knetkn. Ctragnm menosa.
Melo3 — 0OCHOBa NOJIOBOro pa3MHOXKeHus. [oBeaeHme
Xpomocom B menose. KpoccuHrosep. buonornyeckmm
CMbIC/1 meno3a. IPdekTbl menosa. Menos B
U3HEHHOM LMK/Ie OPraHN3MoB

Tun 3aHATHA

O3HaKoM/ieHne € HOBbIM maTtepmasiom

MNnaHnpyemsbie
obpasoBaTenibHble
pe3ynbTathbl

OK 02, OK 04,
XapaKTepun3oBaTb U3HEHHbIN LUK/ KNETKM

dopmbl
opraHusaymm
yuebHom
0EeATENbHOCTU

TeopeTuyeckoe obyyeHue - nekumsa

TWNbl OLLEHOYHbIX
MEpPONPUATUI

Ob6cyKaeHWe No BONpPOCcam NeKkumm

3apaHuna ana
CaMOCTOATENbHOIo
BbINO/IHEHMUA

Pa3paboTka NeHTbl BPEMEHMW KMU3HEHHOTO LUMKNA
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Tabnuua 11

OnopHbI KOHCMEKT no Teme «CTpoeHne opraHnsma»

Tema 3aHATUA 2.1

CrtpoeHune opraHmsma

CopepraHue Tembl

OpHOKNeToYHble OpraHn3mbl. KONIOHMaNbHblE
opraHmnambl. MHOroKN1eToO4YHble OpraHU3Mmbil.
B3anMmocBA3b YacTem MHOTOKIeTOYHOrO OpraHnU3ma.
dyHKUMA. OpraHbl U cMCTEMbI OpraHoB. AnnapaTbl
opraHoB. f[omeocTas opraHmM3ma u ero nogaepaHue B
npouecce XN3HeaeATeIbHOCTW.

®PyYHKLMOHANbHAA CUCTEMA OPraHOB. TKaHW PacTEHU.
TKaHW XXMBOTHbIX U YesnioBeKa. OpraHbl pacTeHU.
OpraHbl 1 CUCTEMbI OPraHOB }XMBOTHbIX U YeNOBEKa.
3HayeHue onopbl, ABUKEHUA, MUTAHUA, AbIXaHUA,
TPaHCNOpPTa BELLECTB, BblaeNeHUA, 3aWmTbl. 3Ha4YeHne
NPOAB/IEHNA PA3APAKMUMOCTU N peryaaumnn.

Tun 3aHATUA

TeopeTnyeckoe obyuyeHne - O3HaKOMIEHME C HOBbIM
MaTepranom

MNnaHnpyemsbie
obpasoBaTenibHble

OK 02, OK 04,
OnucbiBaTb CTPOEHME N B3aMMOCBA3b YacTen

pe3ynbTaThl MHOTOK/IETOYHOrO OpraHM3ma
dopmbl
opraHusaymm
. Jlekumna
y4yebHo
DEeATeNbHOCTH

TuNbl OLLEHOYHbIX
MepOonpUATUIA

OueHunBaemas ANCKYCCHUA

3apaHuna ana
CaMOCTOATENbHOIo
BbINOJIHEHMUA

Pa3paboTka MeHTaNIbHOM KapTbl TKAHEW, OPraHoB U
CUCTEM OPraHOB OPraHNU3MoB (pPacTeHUs, XKUBOTHbIE,
Ye/IoBEK) C KPaTKOM XapaKTEPUCTUKON UX GYHKLUMIA
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MoaroToBKa 1 NpeAcTaBAeHMNE YCTHbLIX COOBLLEHUI C
npeseHTaymen (MMMyHUTET, UHOEKLMOHHbIE
3abos1eBaHMA, ANNAEMUN, BaKLUMHALUMA)
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Tabnuua 12
OnNOpPHbI KOHCNEKT No Teme «DopMbl Pa3MHOXKEHUSE OPraHM3MOB»

Tema 3aHATUA 2.2

®opMbl pa3sMHOXKEHMA OPraHU3MOB

Cope p*XaHUe TeéMbl

®opMbl pa3smMHOXKeHMA opraHnM3mMmoB. becrnosioe u
NnosioBoe pasmMHoXKeHue. Buabl 6ecnonoro
PAa3MHOKEHUA: NPOCTOE AeNeHNe HaaBOE,
NOYKOBaHWE, Pa3MHOXEHMe CrnopamMmu, BereTaTuBHoOE
pa3sMHoOXKeHune, dparmeHTaLma, KNIOHUPOBaHME.
MonoBoe pa3sMHOMEHME.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
maTepuasiom

MnaHnpyemblie
obpa3oBaTenbHble
pe3ynbTathbl

OK 02;
XapakTepu3oBaTb CNOCcobbl pasMHOMKeHUA

dopmbl
opraHusaumm
y4yebHo
AEeATeNbHOCTH

Nekyna

TuNbl OLLEHOYHbIX
MEepPONPUATUIA

@ poHTaNbHbIN ONPOC

3agaHunAa gna
CaMOCTOATENbHOIO
BbINOJHEHMA

3anosiHeHWe TabaunLbl C KPAaTKON XapaKTepUCTUKOM U
npumepamm Gopm pasMHOKEHUA OPraHM3MOB
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Tabnuua 13
ONOPHbI KOHCNEKT No Teme « OHTOreHes }KUBOTHbIX U YenoBeKa»

Tema 3aHATUA 2.3

OHTOreHes XMBOTHbIX U Ye/NI0BEKa

CopepraHue Tembl

fameToreHes y XXMBOTHbIX. CnepmaTtoreHes n ooreHes.
CtpoeHue nosoBbIx KneTok. OnaogoTBoOpeHue n
3MOpPUOHaNbHOE Pa3BUTUE KMBOTHbIX. [TapTeHOreHes.
3mbpuoreHes (Ha Npumepe naHueTHUKa). Ctagum
ambpunoHoreHesa.

PoCT 1 pa3BUTUE XKUBOTHbIX. [TOCTIMOBPMOHANbHbBIN
nepunoga. Npamoe n HenpAamoe passuTtme. Passmtne c
MmeTamopdo30m y 6€Cno3BOHOYHbBIX M MO3BOHOYHbIX
KMBOTHbIX. CTagnn NOCTaIMBPUOHANBHOTO Pa3BUTHA Y
YMBOTHbIX 1 YenosekKa. [epnoabl oHTOreHesa
YyenoseKa. buonornyeckoe ctapeHmne U cmepTb.
[epoHTONIOrUNA

Tun 3aHATUA

TeopeTnyeckoe obyuyeHne - O3HaKOMNEHME C HOBbIM
MaTepranom

MNnaHnpyemsbie
obpasoBaTenibHble
pe3ynbTaThbl

OK 02, OK 04,
OnucbiBaTb CTaguM OHTOreHes3a MBOTHbIX N YeI0BeKa

dopmbl
opraHusaumm
y4yebHo
AEeATeNbHOCTH

Jlekuma

TuNbl OLLEHOYHbIX
MepOonpUATUIA

Tect/onpoc

3apaHuna ana
CaMOCTOATENbHOIo
BbINOJIHEHMUA

Pa3paboTKa NeHTbl BPEMEHMW C XapPaKTEPUCTUKOMN
3TanoOB OHTOreHe3a OTAE/IbHOM FPYNMNOM *KUBOTHbIX U
YyenoBeKa Mo MUKporpynnam
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Tabnuua 14

OnOpHbIN KOHCNEKT No Teme «OHTOoreHe3 pacTeHnm»

Tema 3aHATUA 2.4

OHTOreHes3 pacTeHui

Cope p*XaHUe TeéMbI

FameToduT 1 cnopoduTt. PasmHOKeHMe N pa3Butne
BogoOpocnen. PasmHOXKeHWe 1 pa3BUTUE CNOPOBbLIX
pacTeHnn. Pa3MHOXKeHWEe U pa3BUTUE CEMEHHbIX
pacTteHuin. PocT. MNepurogbl OHTOreHe3a pacTeHUn.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHune - O3HaKOMNEHME C HOBbIM
MaTepuasiom

MNnaHnpyemsbie
obpa3oBaTenbHble

OK 02, OK 04,
OnucbIBaTb CTaAMM OHTOreHe3a pacTeHU PasHbIX

pe3ynbTaThbl oTAEeNos
dopmbl
OopraHmsaumm

. Nekumna
y4ebHo
0EeATeNbHOCTH

TuNbl OLLEHOYHbIX
MEepPONPUATUIA

CocTaBNeHUE }KU3HEHHbIX LMKAOB PacTeHUI No
oTaenam (MoxoBuaHble, XBOLWEBUAHbIE,
NanopoOTHUKOBUAHbIE, TO/IOCEMEHHbIE,
NOKpPbITOCEMEHHbIE)

3agaHunAa gna
CaMOCTOATENbHOIO
BbINOJIHEHMUA

CocTaB/IEHUE }KU3HEHHbIX LMKI0B PacTeHMIN No
oTaenam (MoxoBuaHbIe, XBOLWEBUAHbIE,
NanopOTHUKOBUAHbIE, TO/IOCEMEHHbIE,
NOKPbITOCEMEHHbIE)
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Tabnuua 15
ONOpPHbI KOHCNEKT No Teme « OCHOBHbIE NMOHATUA FEHETUKN Y

Tema 3aHATUA 2.5

OCHOBHbIe NOHATUA FrEHETUKM

CopepaHune
Tembl

eHeTUKa KaK HayKa 0 HacneaCTBEHHOCTU U
M3MEHYMBOCTN OpraHM3mMoB. OCHOBHbIE FreHeTUYECKUNE
NOHATUA U cUMBOLI. [eH. FeHoTUN. PeHoTUN.
AnnenbHblie reHbl. AnbTepHaTUBHbIE MPU3HAKMW.
[OMWHAHTHbIN N peLeccuBHbIA NPU3HaKK. fomo3nroTa
1 reteposuroTa. Yucraa amHua. fTmbpuabl. OCHOBHbIE
METO/Abl FeHETUKN: TMOBPUA0NOTUYECKUN,
LUTONIOTMYECKUE, MOJIEKYNAPHO-TEHETUYECKME

Tun 3aHATUA

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
MaTepuranom

MNnaHupyemsblie
obpa3oBaTenbHble

OK 02;
OnucbiBaTb 3aKOHOMEPHOCTN HacNeACTBEHHOCTU U

pe3ynbTaTbl N3MEHYMBOCTH
dopmbl
opraHu3aumm

. Jlekuymna
y4yebHoMm
DEeATeNbHOCTH
TunNbl OLLEHOYHbIX

Tect

MEPONPUATUIA

3apaHna gna
CaMoCToATEeNbHOT
O BbINO/HEHUA

Pa3paboTKa rnoccapusa
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Tabnuua 16
ONOPHbI KOHCNEKT NO Teme «3aKOHOMEPHOCTM HacneA0BaHUA»

Tema 3aHATUA 2.6.

3aKOHOMEpPHOCTM Hacne[0BaHUA

Cope p*XaHUe TeéMbl

3aKoHOMepHOCTM 06pa3oBaHUA rameT.
3akoHbl . MeHgena: MoHornbpuaHoe cKkpelmBaHue.
MpaBnaO AOMMHUPOBAHMA. 3aKOH eAnHO0bpa3uA

nepBoro NoKoJIEHUA. 3aKoH pacwenneHna NnpnusHaKkos.

LlnTonormyeckme ocHOBbl MOHOTMBpPMAHOrO
CKpewmBaHuA. [MnoTesa YNCTOTbI ramer.
AHanusupymolee cKpeLwmBaHume.

AnrnbpuaHoe ckpelwmBaHme. 3aKOH HE3aBUCMMOTO
HacnenoBaHUA Npu3HaKoB. MoanrnbpuaHoe
Hacnef0BaHME M ero 3aKOHOMEpPHOCTW.

Tun 3aHATHA

TeopeTnyeckoe o6yquV|e - O3HaKoOMANeHme C HOBbIM
MaTepmnaaiom

MNnaHnpyemsbie
obpasoBaTenbHble

OK 02, OK 04,

OnucbiBaTb 3aKOHOMEPHOCTU HaCcneaCTBEHHOCTU U
U3IMEHUYNBOCTU

Oﬂpe,ﬂ,eﬂﬂTb BEPOATHOCTb BOSHUKHOBEHNA

pe3ynbTaThl
HacneaCTBEHHbIX NPM3HAKOB NPU MOHO-, M-,
NOAUTMBPUAHOM M aHANN3MPYHOLLLEM CKPELLUBAHUMN

dopmbl

opraHusaymm

. Nekuua
y4yebHo
DEeATeNbHOCTH

Tunbl OLEHOYHbIX
MepPOonpPUATUIA

®PpOoHTaNbHbIM ONPOC

3apaHuna ana
CaMOCTOATENbHOTO

TecT no Bonpocam nekuunm
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BbIMOJIHEHUA

49



Tabnuua 17

OnopHbIN KOHCNEKT Nno Teme «B3anmopeincreme reHoB»

Tema 3aHATUA 2.7

B3anumopeicTeme reHoB

Cope p*XaHUe TeéMbl

[eHOTMN KaK uenocTtHasa cmctema. MHOXKeCcTBeHHoe
Aencteme reHos. Maenotponma. MHOXKeCTBEHHbIM
annenusm. Bsammopgencreme annenbHbIX reHoB.
KogomunHuposaHue. Bsanmoaencresme HeannenbHbix
reHoB. KomnnemeHTapHOCTb. AnucTtas. Nonnmepus

Tun 3aHATUA

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
MmaTepuasiom

MnaHnpyemblie
obpa3oBaTenbHble

OK 01, OK 02;

OnucbiBaTb 3aKOHOMEPHOCTN HaCcNeACTBEHHOCTU U
N3MEHYMBOCTH

OnpepnenaTtb BEPOATHOCTb BO3HUKHOBEHMA

pe3ynbTaThl
HacNeACTBEHHbIX NPM3HAKOB NPU Pa3INYHbIX
B3aMMOAENCTBUAX rEHOB

dopmbl

opraHusaymm

. Jlekymna

yuebHom

DEeATENbHOCTU

TnNbl OUEHOYHbIX
Tect

MEpPONPUATUI

3agaHunAa gna
CaMOCTOATENbHOIO
BbINO/IHEHMUA

Pa3paboTKa rnoccapusa
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Tabnuua 18
OnopHbI KOHCNEKT no Teme «CuenneHHoe Hac/ieaoBaHWeE NPU3HAKOBY

Tema 3aHATUA 2.8

CuenneHHoe HacnepoBaHue NPuU3HaKoB

Cope p*XaHUe TeéMbl

3aKkoHbl T. MopraHa. CuensieHHOe HacnegoBaHue
reHoB, HapyLweHue cuenieHmna. XpoOMOCOMHaA Teopma
HacneACTBEHHOCTU. [eHeTMYeCcKoe KapTupoBaHue
Xpomocom. Micnonb3oBaHMe KPOCCUHIoBepa ANA
COCTAB/IEHNA FTEHETUYECKNX KapT XPOMOCOM

Tun 3aHATUA

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
maTepuasiom

MnaHnpyemblie
obpa3oBaTenbHble

OK 01, OK 02;

OnucbiBaTb 3aKOHOMEPHOCTN HAaCcNeACTBEHHOCTU U
N3MEHYMBOCTH

OnpepnenaTtb BEPOATHOCTb BO3HUKHOBEHMA

pe3ynbTaThbl
HacneACTBEHHbIX MPU3HAKOB NpU CLLENIEHHOM
Hacnen0BaHMK

dopmbl

opraHusaumm

. Jlekuymna

yuebHom

0EeATeNbHOCTU

Tunbl OLLEHOYHbIX
Tect

MEpPONPUATUI

3agaHunAa gna
CaMOCTOATENbHOIO
BbINO/IHEHMUA

Pa3paboTKa rnoccapusa
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Tabnuua 19
OnopHbIN KOHCNEKT No Teme «eHeTuKa nona»

Tema 3aHATUA 2.9 feHeTnKa nona

XPOMOCOMHbBIV MEXaHW3M onpeaeneHns nona.
AyTOCOMbI M NONOBbLIE XPOMOCOMbI. fOMOrameTHbI U
CopepraHue Tembl | reTeporaMeTHbIN NoJl. [eHeTUYecKas CTPyKTypa
NOJIOBbIX XpOMOCOM. HacneaoBaHue NPpU3HAKOB,
CUENNEHHbIX C M0JIOM

TeopeTtnyeckoe obyyeHune - O3HaKOMNEHME C HOBbIM
Tun 3aHATMA
MaTepManom

OK 01, OK 02;

MnaHnpyemblie OnucbiBaTb 3aKOHOMEPHOCTU HACNeACTBEHHOCTU U
o6pa30|3aTeanb|e M3MEHYNBOCTU

pe3ynbraTthl Ol'lpe,ﬂ,e!'IFITb BO3MOXHO€ BO3HMKHOBEHUE
HacneaCTBEHHbLIX MPU3HAKOB

dopmbl
OopraHusaumm
. Nekumna
y4yebHo
0EeATeNbHOCTU
Tunbl OLLEHOYHbIX
Tect

MEepPONPUATUIA

3agaHunAa gna
CaMOCTOATENbHOIO Pa3paboTKka rnoccapus
BbINOJIHEHMUA
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Tabnuua 20

OI'IOprIl‘;I KOHCMEKT no Teme «[eHeTUKa yenoseka»

Tema 3aHATUA 2.10

[eHeTUKa yenoBekKa

CopeprkaHune
Tembl

KapnoTtmn yenoseka. MeToabl U3y4eHUA reHeTUKHK
YyenoBEeKa: reHeanornyeckni, 6a1M3HeLoBbIN,
LUTOreHEeTUYECKNM, BUOXMMUYECKUIA, MONYIALNOHHO-
cTaTUcTUYeckMin. HacneacteseHHble 3aboneBaHunsA

yesioBeKa. [eHHble N XPOMOCOMHble 6one3HM YenoBeka.

bonesHun c HaCHEﬂ,CTBeHHOVI npegpacnosoxKeHHOCTbHO.
3Ha4yeHune MGLI,MLI,MHCKOVI reHeTuKn B npegoTepaleHnmn
N NeYeHUn reHeTUYecKkux 3aboneBaHunii YenosekKa.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
MaTepuranom

MnaHnpyemblie
obpasoBaTenibHble

OK 01, OK 02;
OnucbiBaTb 3aKOHOMEPHOCTN HacNeACTBEHHOCTU U
N3MEHYMBOCTH

pe3ynbTaThbl OnpenenaTb BO3MOXHOE BO3HUKHOBEHUE
HacneACTBEHHbIX MPU3HAKOB

dopmbl

opraHmsaumm

. Jlekuymna

yuebHom

0eATeNbHOCTU

Tunbl OLEeHOYHbIX
Tect

MEpPONPUATUI

3apaHuna ana
CaMOCTOATENbHOIo
BbINO/IHEHMUA

Pa3paboTKa rnoccapus
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Tabnuua 21
OnNOpPHbIA KOHCNEKT NO Teme «3aKOHOMEPHOCTN N3MEHUYMBOCTUY

Tema 3aHATUA 2.11

3aKOHOMEPHOCTU U3MEHUYMNBOCTU

CopepraHune
TeMbl

B3anmopencteme reHoTUNa u cpeabl Npu
dbopmupoBaHum ¢eHoTnna. M13meHUMBOCTb NPU3HAKOB.
KauecTBeHHble N KONMYECTBEHHbIE NPU3HAKK. Buabl
M3MEHUYMBOCTU: HACNEeACTBEHHAA N HEHACNeACTBEHHAA.
3aKOH roMOI0rMYeCcKNX pAL0B B HACNeACTBEHHOM
nameHumsocTtu (H.U. Basunos).

MoaudurkaumoHHasn, nam GeHoTUNMYecKas
M3MEH4YNBOCTb. Ponb cpeabl B MOAMPUKALLMOHHOM
M3MeH4YMBOCTU. Hopma peakumu npusHaka.
BapuauuoHHbIM paa 1 BapnaLMoHHaA KpuBas.
XapaKTepmcTmka mogndmKauMoOHHOM M3MEHUYMBOCTHU
HacnepcrtBeHHas, UM reHOTUNMYECKAA N3MEHUYMBOCTD.
KombunHaTnMBHAA M3MEHUYMBOCTD.

MyTauMOHHAA U3MEHUYMBOCTb. BMAbl MyTaunii: reHHble,
XPOMOCOMHbIE, FeHOMHble. MPUYMHBbI BO3HUKHOBEHMSA
MyTaLnin

Twn 3aHATUA

TEOpETW-IeCKOG O6Y'-I€HM€ - O3HaKoMNeHume C HOBbIM
MaTepmaiom

MnaHnpyemsblie
obpa3oBaTenbHble

OK 01, OK 02, OK 04,
OnucbiBaTb 3aKOHOMEPHOCTU HACNeACTBEHHOCTU U

M3MEHYUNBOCTU

pe3ynbTaThl OnpegenaTtb TN MyTauMn Npu nepegaye
HacNenCTBEHHbIX MPU3HAKOB
dopmbl
OopraHmsaumm
. Nlekuuna
yuyebHom
0eATeNbHOCTU
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TuNbl OLLEHOYHbIX
MEepPONPUATUIA

Tect

3apaHuna ana
CaMOCTOATENbHOTO
BbINO/IHEHUA

nOBTOpeHVIe MaTepmnanos 1ekunm
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Tabnuua 22

OnopHbIN KOHCMeKT no Teme «Cenekuma opraHM3moB»

Tema 3aHATUA 2.12 Cenekuua opraHM3moB

CeneKkums Kak Hayka. MeTtoabl cenekuMoHHOM

paboTbl. FeTepo3nc 1 ero NPUUYNHbI. MICKYCCTBEHHbIN
CopepraHue Tembl . .
oTbOp: MaccoBbI U UHANBUAYANbHbIX. DTanbl

KOMbMHaunoHHoM cenekuumn. CopT, nopoaa, WTamm

TeopeTtnyeckoe obyyeHune - O3HaKOMNEHME C HOBbIM
Tun 3aHATMA

MaTepranom
OK 01, OK 02;
MnaHupyemble OnucbIBaTb 3aKOHOMEPHOCTU HAaCNeACTBEHHOCTU U
obpasoBaTesibHble M3MEHYMBOCTYU
pesynbTaThl OnpeaensaTb BO3MOXHOE BO3HUKHOBEHME

HacneaCTBEHHbIX MPU3HAKOB

dopmbl opraHnsaumm
y4yebHo Nekuuns
AEeATeNbHOCTH

TecT,

ANropuTmbl pelleHue 3a4a4 Ha onpeaeneHue
TUNbl OLLEHOYHbIX
. BO3MOYHOI0 BO3HMKHOBEHUA HAacNeACTBEHHbIX
MeponpUATUN
NPW3HAKOB MO CeNeKuunm, CocTaBaeHne

reEHOTUNMYECKNX CXem CKpeLlLnmBaHmnA

3agaHunAa gna
CaMOCTOATENbHOIo PaspaboTKka rnoccapus
BbINO/IHEHMA
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Tabnuua 23
OnOpHbI KOHCNEKT No Teme «cTopusa 3BONOLMOHHOTO YYEHUSA»

Tema 3aHATUA 3.1

NcTopuna 3BONFOLLMOHHOIO yYeHUA

CopepraHue Tembl

MepBble 3BOIOLUMOHHbIE KOHLEMNUUMW.
MpafyanncTuyeckas 3BoNOLUMOHHAA KoHuenuus XK.b.

Namapka. [sukylime cuabl 38oN0UMK. KpeaumoHusm

n TpaHchopmmnam. Cnuctematuka K. JinHHea n eé
3HayeHue ana GopMUPOBAHUNA ULEN 3BONIOLMUN
MpeanocbIiNKn BO3SHUKHOBEHUA AaPBUHU3MA.
3Bontoums BUAOB B Nnpupoae. bopbba 3a
cywectBoBaHue. EctecTBeHHbIN oT60op. AnBepreHums
NPWU3HAKOB 1 BMA006pasoBaHne. OCHOBHble

NONOXEHUA CUHTETMYECKOM Teopum asoatoumm (CTI).

Po/1b 3BONIIOLMOHHOMN TEOPUN B POPMUPOBAHUMN
Hay4YHOM KapTUHbI MMpa

Tun 3aHATUA

TeopeTtuyeckoe obyyeHmne - O3HaKOM/IEHNE C HOBbIM
mMaTepranom

MNnaHnpyemsbie
obpasoBaTenibHble

OK 02, OK 04,
XapakTepn3oBaTb NPeAnOCbIIKA U ABUKYLLIME CUNbI

pe3ynbTaThl BO3HMKHOBEHMA MHOroobpa3ns Buaos
dopmbl
opraHusaymm
. Jlekuymna
y4yebHo
DEeATeNbHOCTH

TuNbl OLLEHOYHbIX
MepOonpUATUIA

®poHTanbHbIM onpoc

3apaHuna ana
CaMOCTOATENbHOIo
BbINOJIHEHMUA

Pa3paboTKa NeHTbl BpeMEHU Pa3BUTUSA
3BO/IIOLMOHHOTO YYEHUS
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Tabnuua 24

OnopHbIN KOHCMEKT No Teme « MUKPOo3BOAOLMAY

Tema 3aHATUA 3.2

MwuKpossonouma

CopepraHue Tembl

MWKpPO3BONOLMA N MAKPO3BOOLMA KAK 3Tanbl
9BOJIOLMOHHOrO npouecca. [eHeTnyeckne OCHOBbI
sgontouMn. MyTaumm n KOMbMHaLMKN KaK
3/1eMEHTAPHbIM 3BOJIIOLLMOHHbBIN MaTepuan.
MonynAumMA Kak anemeHTapHaaA eanHMLA 3BOAOLMN.
Osuxkywime cunbl (GakTopbl) 3BOAIOLUN.
MyTaUNOHHbIM Npouecc u KombUHaTMBHAA
N3MeHYMBOCTb. Murpauma. M3onauma nonynaumi:
reorpagpmyeckan (npocTpaHcTBeHHan), buonornyeckas
(penpoayKTmBHasA).

EctecTBeHHbIN 0TOOP — HanpaBaatoWMiA GaKkTop
aBostoumn. bopbba 3a cylLecTBOBaHME KaK MEXAHMU3M
AEeNCcTBNA ecTecTBEHHOro oTbopa B nonynaumax. Bua
N ero Kputepum (NpmnsHaku). BugoobpasosaHue Kak
pe3ynbTaT MUKPO3BOAOLMN.

Twn 3aHATUA

TeODETW-IeCKOG o6yL|eH|/|e - O3HaKoMNeHume C HOBbIM
matepmnasiom

MNnaHnpyemsblie
obpa3zoBaTenbHble

OK 02;
XapakTtepu3oBaTb NPeAnoOCbIIKA U ABUKYLLNE CUbI

pe3ynbTaThl BO3HMKHOBEHMA MHOroobpasuna sMa0s
dopmbl
opraHusaymm
. Nlekuma
y4yebHo
OEeATENbHOCTU

Tunbl OLEHOYHbIX
MepOonpUATUIA

®PpOoHTaNbHbINA ONpPOC

3agaHunAa gna

Pa3paboTKa rnoccapma TepPMUHOB
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CaMOCTOATENIbHOIO
BbIMOJIHEHUA
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Tabnuua 25

OnopHbIN KOHCNEKT No Teme «MakpoaBontouma»

Tema 3aHATUA 3.3

Makpossonouna

Cope p*XaHUe TeéMbl

Makpo3asontoumna. Popmbl U OCHOBHble HaNpaBAeHUA
Mmakpoasoatouum (A.H. Ceepuos). MNyTn AocTUKEHUS
6uonormyeckoro nporpecca: apomop@dos,
nanoagantaums, obuwas gereHepauymsa. Metoabl
N3y4YeHMNA MAKPO3BOOLMN. 3aKOH 3ap0obilLieBOro

cxoacTea (3akoH K. bapa). BuoreHeTMuyeckuit 3akoH (3.

Fekkenb, ®. Mionnep). Obwme 3aKkoHOMEPHOCTH
(npaBuna) asonouunm.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHune - O3HaKOMNEHME C HOBbIM
MaTepuranom

MNnaHnpyemblie
obpa3oBaTenbHble

OK 02;
XapaKTepunsoBaTb Npegnocbi/IK1 U ABUNKYLLMUE CUNbI

pes3ynbTaThl BO3HWKHOBEHMA MHOroobpasma BMaos
dopmbl
opraHusaymm
. Jlekuuna
yuebHom
DEeATENbHOCTU

TuNbl OLLEHOYHbIX
MEpPONPUATUI

OueHunBaemas ANCKYCCHUA

3agaHunAa gna
CaMOCTOATENbHOIO
BbINO/IHEHMUA

Pa3paboTKa rnoccapma TepMUHOB
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OI'IOprIﬁ KOHCMNEKT rno Teme «BO3HMKHOBEHME N pa3BUTME KU3HU Ha 3emne»

Tabnuua 26

Tema 3aHATUA 3.4

BO3HMKHOBEHME U PAa3BUTHE }KU3HM HA 3emie

Cope p*XaHUe TeéMbl

[MnoTesbl M TEOPUN BOSHUKHOBEHUA KU3HU Ha 3em/ie:

KpeaunoHn3m, CamonponsBosibHoOeE (CI'IOHTaHHOE‘)

3apoxXaeHune, CtraunoHapHoe COCToOAHUE, NaHCNepMUA,

6uonoa3. Hayano OpI'aHVI‘-IECKOﬁ 3BOZTIOUUNMN.

MosBieHMe NepBbIX KNETOK. IBoNOLMNA MeTabonm3ma.
3BOOLMA NEPBbIX KNETOK. [POKapMOTbl M 3YKapUOTbl.

MpouncxoxaeHNne MHOTOKIETOUYHbIX OPraHM3MOB.
BO3HMKHOBEHWE OCHOBHbIX LLaPCTB 3YKApPMOT.
OCHOBHbI€e YepTbl 3BONOLUN PACTUTENBHOTO MUPA.
OCHOBHbI€ YepTbl 3BONOLUN KUBOTHOFO MMUPa.

Tun 3aHATHA

TeopeTnyeckoe o6yquV|e - O3HaKoOMANeHme C HOBbIM
MaTepmnaaiom

MNnaHnpyemsbie
obpasoBaTenibHble

OK 02, OK 04,
XapakTtepu3oBaTb NPeAnOCbIIKA U ABUKYLLINME CUDbI

pes3ynbTaThl BO3HWKHOBEHMA MHOroobpasma BMa0B
dopmbl
opraHusaymm
. Jlekuymna
yuebHom
0EeATENbHOCTU

TWNbl OLLEHOYHbIX
MEpPONPUATUI

®poHTanbHbIM onpoc

3apaHuna ana
CaMOCTOATENbHOIo
BbINO/IHEHMUA

MoAroToBKa YCTHOIO COOOLLLEHUA N NEHTbI BPEMEHU
BO3HWMKHOBEHUSA U Pa3BUTUA }KUBOTHOTO U
PacTUTENIbHOro MUpPa
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Tabnuua 27
ONOPHbI KOHCNEKT No Teme «MpPonCXoXKAeHME YeNnoBeKa — aHTPOMOreHes»

Tema 3aHATUA 3.5

MpouncxoXKaeHne YenoBeKa — aHTponoreHes

CopepraHue Tembl

AHTponosorus — Hayka o Yenoseke. Cuctematmyeckoe
nonoxeHue yenoseka. CxoACTBO YenoBeKa C
MBOTHbIMU. OTANYNSA YENOBEKA OT }KUBOTHbIX.
MPAMOXO0XKAEHME U KOMMJIEKC CBA3AHHbIX C HUM
Npu3HaKoB. Pa3BuTne ronoBHOro mo3ra 1 BTOPOA
CUTHaNbHOM cnuctembl. COOTHOLLIEHNE BUONOTUYECKUX U
coumanbHbIX PaKTOPOB B aHTpOMNoOreHese

OCHOBHbl€e CTagnKn aHTponoreHesa. pMonuTekn —
npeaKku YenoBeKka M YenoBeKkoobpasHbix 06e3baH.
MpoToaHTpON — NpeALecTBEHHUK Ye10BEKa.
ApxaHTpon — ApeBHelWwunii YyenoseK. NManeoaHTpon —
ApeBHUI Yenosek. HeoaHTpon — Yyenosek
COBPEMEHHOrO TMMa. IBONOLUSA COBPEMEHHOTO
YyesioBeKa.

YenoseuecKkune pacbl. OCHOBHble 60/blUNE pPachl:
eBponeonaHan (eBpasuiickan), Herpo-aBcTpasionaHasn
(skBaTOpManbHana), MOHronomnaHana (asmaTcko-
amepuKaHcKas). Bpema n mecTo BO3HUKHOBEHMA
yesioBeyeckux pac. EauHcTBO YenoBeyeckunx pac.

Tun 3aHATUA

TeopeTnyeckoe obyyeHume - O3HaKOMIEHWNE C HOBbIM
MaTepuanom

MNnaHnpyemsbie
obpasoBaTenbHble

OK 02, OK 04,
Xapaktepu3oBaTb NPeanoCbIUIKA U ABUKYLLNE CUbI

pe3ynbTaThbl BO3HMKHOBEHWUA MHOroobpasuna BMaoB
dopmbl

OpraHunsaumm Jlekuuna

yuyebHom
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AEATENbHOCTU

Tunbl OLEHOYHbIX
MEepPONPUATUIA

®PpoHTaNbHbIMA ONpPOC

3ajaHunAa gna
CaMOCTOATENbHOIO
BbINOJHEHMUA

Pa3paboTKa NeHT BPpEMEHM M MEHTA/IbHbIX KapT Ha
BbIbOp:

«JBO/IIOLMA COBPEMEHHOrO YenoBeka», «Bpema n nytm
pacceneHnA YenoBeKa No naaHeTe», «Bananue
reorpaduyeckom cpeapl Ha MOpPPoNoruto u
du3nonormo yenoBeKka», «4enoseyeckne pacbiy,
obcyxaeHue
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Tabnuua 28
ONOPHbI KOHCNEKT NO Teme «DKoJsiornyeckmne GakTopbl U Cpeabl dKUSHU»

Tema 3aHATUA 4.1

JKonormyeckme GaKkTopbl U CPebl *KU3HU

Cope p*XaHUe TeéMbl

Cpegbl 06MTaHMA OpraHM3MoB: BOA4HaA, Ha3eMHO-
BO3A4YLIHAA, MOYBEHHAA, BHYTPUOPraHU3MEHHas.
®dUr3nMKO-XxMMMYECKMEe 0COBEHHOCTH cpes, 0buTaHumA
opraHnsamos. MpucnocobseHna opraHM3mMOB K XKU3HU B
pa3HbIxX cpegax. MoHATME 3KoNorMyYeckoro GpakTopa.
Knaccuopumkauma askonornyeckmx ¢paktopos. MNpasuno
MUHMUMYMa tO. JInbumxa. 3aKoH TonepaHTHOCTK B.
Wendopaa.

Tun 3aHATUA

TeopeTtnyeckoe obyyeHune - O3HaKOMIEHWNE C HOBbIM
MaTepuranom

MNnaHnpyemblie
obpa3oBaTenbHble

OK 01, OK 07,
OnuncbIBaTb CBA3b MEXAY OPraHM3MOM U Cpeaon ero

pe3y/bTaThbl obutaHusa
dopmbl
opraHusaymm

. Jlekuymna
yuebHom
DEeATENbHOCTU

TuNbl OLLEHOYHbIX
MEpPONPUATUI

TecT no aKosiornyeckum GakTopam n cpesam KU3HU
OpraHM3moB

3agaHunAa gna
CaMOCTOATENbHOIO
BbINO/IHEHMUA

nOBTODEHI/Ie mMmaTtepmanos NeKLnNn

65



Tabnuua 29
OnNOpPHbI KOHCNEKT No Teme «Monynauma, coobluectsa, 3KOCUCTEMbI»

Tema 3aHATUA 4.2

Monynauma, coobuiectsa, 3KOCUCTEMb

CopeprkaHune
TeMbl

JKONI0rMYecKas XxapaKTePUCTMKA BUAA U MONYAALNMN.
JKonormvyeckas HMLWa BUAa. IKONOrMyeckune
XapaKkTepucTMku nonynaumm. Coobuiectsa u
aKocuctembl. buoueHos u ero cTpykTypa (B.H.
Cykaues). CBA3N mexKAay opraHM3amamm B buoueHose.
CTPYKTYpHble KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BeLLecTs U
NOTOK 3HEPrum B akocucteme. Tpopuyeckmne ypoBHMU.
AHTpOMNOreHHble 3KOCUCTEMbI. ATPO3KOCUCTEMDI.
OTAnYMA arposakocncTem ot bMoreoueHO308.
Yp6oskocucrembl. OCHOBHbIE KOMMNOHEHTDI
ypbo3Kocucrem.

Tun 3aHATHUA

TeopeTtuyeckoe obyyeHmne - O3HaKOM/IEHNE C HOBbIM
mMaTepranom

MNnaHnpyemsbie
obpasoBaTeNbHbI
e pe3ynbTaThbl

OK 01, OK 02, OK 07;

OnKncbIBaTb CBA3b MEXAY OPraHM3MOM U Cpeaon ero
obuTtaHuna

YcTaHaBAMBATbL CBA3b CTPYKTYPbI U CBOMCTB 3KOCUCTEM

dopmbl
opraHu3aumm
y4yebHo
AEeATeNbHOCTH

Nekyna

Tunbl OLEHOYHbIX
MepPOonpPUATUIA

CocTaB/ieHME CXeM KPYroBopoTa BELLECTB, MCNONb3yA
MaTepuanbl NeKUMn

3apaHuna ana
camocToATenbHoOr

MoBTOpeHME MaTepmanos neKummn
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O BbIMNOJZIHEHUA
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Tabnuua 30
OnopHbIA KOHCNEKT No Teme «buocdepa - rnobanbHaa skonormyeckas cuctema»

Tema 3aHATUA 4.3

Buocdepa - rnobanbHas sKoNornyeckas cuctema

Cope p*XaHUe TeéMbl

Buocdepa — xunBaa obonouka 3emnn. Passutme
npeactaBneHun o buochepe B Tpyaax B.U.
BepHaackoro. Obnactu buocdepbl 1 e€ coctas. *Kusoe
BeL,ecTBo bnocdepbl 1 ero PpyHKUMK

3aKOHOMEPHOCTU cyLLecTBoBaHMA Buocodepbl.
OcobeHHOCTH Brnocdepbl Kak rnobanbHOM 3KOCUCTEMDI.
AnHamunyeckoe paBHoBecue B bBuocoepe.
PUTMMYHOCTb fiBNeHuI B Buocdepe. KpyrosopoTbl
BELLECTB M BMOreoxmmmyeckme unknabl. FnobanbHble
3KoNI0rM4yeckne npobaembl COBPEMEHHOCTU U NYTU UX
pelleHunn

Tun 3aHATHA

TeopeTnyeckoe o6yquV|e - O3HaKoOMANEeHMe C HOBbIM
MaTepmnaaiom

MNnaHnpyemsbie
obpasoBaTenbHble

OK 01, OK 02, OK 07,
OnuncbIBaTb CBA3b MEXAY OPraHM3MOM U Cpeaon ero

obuTaHuA
pe3ynbTaTbl
YcTaHaBAMBaATbL CBA3b MeXAY CTPYKTypamu bruocdepsl
dopmbl
opraHusaumm
. Jlekymna
y4yebHo
AEeATeNbHOCTH

TuNbl OLLEHOYHbIX
MepOonpUATUIA

OueHuBaemas ANCKYCCHA

3apaHuna ana
CaMOCTOATENbHOIo
BbINOJIHEHMUA

Tect
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Tabnuua 31

OnOopHbIN KOHCNEKT No Teme «BansHMe aHTponoreHHbIX GakTopos Ha Buochepy»

Tema 3aHATUA 4.4

BanaHme aHTponoreHHbIX pakTopos Ha Buochepy

CopepaHune
Tembl

AHTpoONoreHHble BO34encTBmA Ha buocdepy.
3arpA3HeHUA Kak BUA, aHTPONOreHHOro BO34encTemA
(xumuueckoe, gpusuyeckoe, buonoau4eckoe, omxoosbl
npouzsoocmea u nompebsaeHus). AHTPONOreHHble
BO34eNCTBUA Ha aTMmocdepy. Bo3aencreuna Ha
rmapocdepy (3a2psa3HeHUA U UX UCMOYHUKU,
ucmouweHus 800). Bosaencrama Ha antochepy
(0eepadayusa noussl, 8o30elicmsue Ha 20pHbIe MOpPooa,
HeOpa). AHTPONOreHHble BO34ENCTBUA Ha BoTUYeckme
coobuiecTtBa (s1eca u pacmumersnoHblie coobujecmaa,
HUBOMHbIU Mmup).

Tun 3aHATUA

TeopeTnyeckoe o6yquV|e - O3HaKoOMNeHme C HOBbIM
MaTepmaaiom

MNnaHnpyemobie
obpa3oBaTenbHble

OK 01, OK 02, OK 04, OK 07;

OnucbiBaTb rnobanbHble U perMoHasnbHble
3Ko/I0rM4yeckue npobaembl M NYTU UX MMHUMMU3ALLUM
Mpepnaratb cnocobbl aencTema no 6esonacHomy

pe3ynbTaTbl NOBEAEHUIO U CHUXKEHUIO BANAHMA YENOBEKA Ha
NPUPOAHYIO cpeay
BbibupaTb mepbl Ana coxpaHeHna buopasHoobpasua

dopmbl

opraHmsauum

. Nekuua

y4yebHol

AEATENbHOCTU

Tunbl OLEHOYHbIX
Tect

MEepPONPUATUIA
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3apaHuna gna
camocToATenbHoOr
O BbIMNOJIHEHUA

NoBTOpeHWe maTepmnanos neKkumm
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Tabnuua 32
OnOpHbIA KOHCNEKT NO Teme «BanaHMe coumanbHO-3K0N0rMYeckmnx GakTopos Ha
3/10p0OBbe YEN0BEKA»

BansHue coumanbHO-3KONOrMYECKUX GaKTOpPOB Ha
1. | Tema 3aHAaATMA 4.5
34,0p0Bbe YesioBeKa

380poBbe 1 ero coctasnsamwme. PakrTopsl,
NONIOXMUTENBHO M OTPULLATENIbHO BAMAIOLLME HA
OpraHM3m YyenoBeka. BpegHble NpUBbLIYKK:
nocnencTema n npodpunaktuka. Npobnema
TEXHOreHHbIX BO34eNCTBMI Ha 340P0OBbE YesIoBeKa
(anekTpomarHuTHble nons, 6bITOBaA XMMUA,
M306bITOYHbIE WYMbI, paguauma u T.n.). Agantauua
CopepkaHue OpraHM3ma 4YenoBeKa K GpaKTopam OKpYyrKaloLemn
TEeMbl cpeabl. 3alWNTHbIE MEXaHU3Mbl OPraHM3Mma YeNoBeKa.
300poBbe U paboToCcnocobHOCTb.

MpuHuMnbl popmMUpPOoBaHUA 340pOBbeCcOEperatoLLero
noseaeHuaA. Pnsnyeckan akTMBHOCTb M 34,0POBbE.
Fpynnbl 340p0oBbA. OCHOBbI 3aKaIMBaHMUS.
Buoxmmmnuyeckmne acnekTbl paunMoHaNbHOIo NUTaHMA.
MpaBuna 6e3onacHOro Ncnoanb30BaHUA BbITOBbIX
NPUB0OPOB M TEXHNYECKUX YCTPOMCTB.

TeopeTtnyeckoe obyyeHume - O3HaKOMIEHNE C HOBbIM
3. | Tun 3aHAaTUA
MaTepmnanom

OK 02, OK 04, OK 07;

MnaHnpyemblie
NHTepnpeTupoBaTb pe3ynbTaTbl MPOBEAEHHOIO

4. | obpasoBaTtesibHble
H6MO3KONOrMYECKOro 3KCNEPUMEHTA C UCMOJIb30BaHMEM

pe3ynbTathbl
KONIMYEeCTBEHHbIX METOA,08B
dopmbl
5. | opraHunsauum Nekyna
yuyebHom
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AEATENbHOCTU

Tunbl OLEHOYHbIX
MEepPONPUATUIA

OueHnBaemasa aAnCKyccun

3apaHuna ana
CaMOCTOATENbHOTIO
BbINO/IHEHUA

NoBTOpeHUe maTepmnanos neKkuymm
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2.3. «MopgenbHble Npumepbl» TEXHONONMYECKUX KapT

Mo Bcem pasgenam AUCUMNAWHBI NPEeayCMOTPEHbl MNPaKTUYECKMEe WK
nabopaTopHble 3aHATUA. C UEeNblo NPOEKTUPOBAHMA AEeATeNbHOCTU neaarora u
obyyvatowmxca pa3paboTaHbl TEXHOIOTUYECKMUE KapTbl Y4eOHbIX 3aHATUN.

MpuBeaem NpuMmep TEXHONOTMYECKUX KApT MO TeEMaM NPaKTUYeCKux paborT:
«3aKOHOMEPHOCTM HacnegoBaHua» (Tabnunua 33), «BamsHWe aHTPOMOreHHbIX
¢daKTopoB Ha 6uocdepy» (tabnunua 34) n «buotexHonormm B MeaULUHE W
bapmauum» (tabnuua 35) M npumep TEXHONOTMYECKOM KapTbl MO Teme
nabopatopHo paboTbl «BMO3KONOrMYEeCKUit 3aKcnepumeHT» (Tabnuua 36).
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Tabnunua 33

TexHonornyeckasa KapTa 3aHATUA NO Teme «3aKOHOMEPHOCTU Hacnef0BaHUA»
(ans npodeccmii/cneymanbHocreid: 19.01.19, 20.02.01, 20.02.03, 29.02.02, 29.02.04, 29.02.06, 29.02.02, 35.01.16, 35.01.20,
35.01.21, 35.02.09, 35.02.10, 35.02.11, 35.02.13, 35.02.14, 35.02.15, 36.01.02, 36.01.03, 36.02.01, 36.02.02)

Tema 3aHATUA 3aKOHOMEpPHOCTU Hacnen0BaHUA

ANropuTmbl pelleHuna 3a4a4d Ha onpeaesieHne BepOATHOCTU BOSHMKHOBEHMA HAC/1eACTBEHHbIX MPMU3HAKOB NPU MOHO-, AU-,
CopeprkaHue Tembl
NONUIMBPUAHOM N aHANU3NPYIOLLLEM CKPELMBaAHUN

Tun 3aHATUA MpaKTnyeckoe 3aHATUE (NpaKTUYecKasa paboTa)
dopmbl
opraHusaumm . . . .
. MpUMeHeHWe 3HaHUIA, YMEHUI, CNOCOBO0B AeATE/IbHOCTU B y4eOHOM M NPAaKTUYECKOMN AeATeIbHOCTH
yuyebHoii
AeATeNbHOCTU
dTanbl 3aHATUA DeatenbHoCTb Npenopasatens [eatenbHocTb MnhaHupyemblie TunNbl OLLEHOYHbIX
CTYAEHTOB o6pasoBaTesnbHble meponpuaTuii
pesynbTathbl
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1. OpraHU3aLMOHHbIN 3Tan 3aHATUA

Co3pmaHme paboyent 06cTaHOBKM, | MpuseTcTByET cTyaeHToB. | OTBevatoT Ha| OKO01,OK02,0K04 | VYcTHbiN
aKTyanusauma MoOTMBOB YyyebHou | Onpeaenser Temy, Ue/b, 3a4ayu. | Bonpochl ana MnK... OPOHTa/IbHbIM
OeATeNbHOCTW. MposepkKa | MpoBogMT oNpoc NO TeopeTUYeckum | gonycka K pabote. | OnucbiBaTth onpoc no Teme
BbINO/MIHEHUA  3agaHuit  BCP /| Bonpocam 3aKOHOMepHocTen | YuacTsytoT B [ 3aKOHOMepHOCTU «3aKOHOMEpPHOCTH
BXOAHOMN KOHTPO/b HacneacTBeHHOCTH n | gmuckyccun. HACNeACTBEHHOCTM U | HACNeA0BaAHMAY»
N3MEHYNBOCTU. AKTYanusnpyet temy N3MEHYNBOCTH
NPaKTUYECKOW PaboTbl “Anroputmbl
peweHnsa 3afad Ha onpegeneHue
BEPOATHOCTU BO3HWKHOBEHMUA
HacneaCTBEHHbIX MNPU3HAKOB Mpwu
MOHO-, AM-, NOAUTUOBPUAHOM W
aHanM3MpyoLem cKpewmnsaHmn” Ha
OCHOBE M3Y4YEHHbIX TEOP. 3HAHW
AKTyanmsaums coaepXanusa, | ObbAacHAeT UHCTPYMEHTbI ana | KoHcnektmpytoT n| OKO01,0K02,0K04
HeobxogMmMOro [Ana  BbINONHEHMA | pelweHna 3agad4 Ha MOHO-, Au-, | 3343t0T BOMNPOCHI. nK...
NnabopatopHbIX WM NPAKTUYECKUX | NOANTMBPUMAHOE M aHaNu3MpyoLLee OnwucbiBaTb
pabot CKpelLmBaHue 3aKOHOMEpPHOCTH
HacneaCcTBEHHOCTU U
N3MEHYNBOCTHU

2. OCHOBHOM 3Tan 3aHATHA
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OcmbicneHne cogepaHma 3agaHni
NPaKTUYECKUX U
pabor,

BbINONHEHUSA

NabopaTopHbIX
nocnenoBaTeIbHOCTH
nencTsmn - npu

BbIMNO/IHEHUNA 3a,a,aHm71 nan

BocrnpoussegeHme  GopMUpyemMbIX
3HaHWUM M WX MPUMEHEHME B

CTaHAAPTHbIX yC/1I0BUSIX (mo
aHanorMm, AencTBma B CTaHAAPTHbLIX
CUTyaumsX, TPEHMPOBOYHbIE

ynpaxHeHusn)

JemoHcTpupyeT pelleHne TUNOBbIX
an-,
nonMrnbépmaHoe M aHanusmpytouiee

3a4ay Ha MOHO-,

CKpelmBaHme GPOHTANbHO

Pewatot TUNOBYIO
33124y Ha MOHO-, An-,
nonnrnbpugHoe 7
aHanusumpyowee
CKpelmBaHue o
NoOMOLLbIO

npenoaasartena

OK01,0K02,0K04
nK...
OnucbiBaTb
3aKOHOMEPHOCTH
HacneaCcTBEHHOCTU U
N3MEHYNBOCTHU

MepeHoc npnobpeTeHHbIX 3HaHWUIN U

MX MepBUYHOE NPUMEHEeHue B
HOBbIX UJIN U3MEHEHHbIX YC/IOBUAX C
uenvld  POPMUPOBAHUA  YMEHWMN
(TBOpPUECKME, NpPOBNEMHbIE 3343u4M,

cUTyaumm)

Dennt Ha

rpynny
npe,ﬂ,’bﬂBﬂﬂeT 4 3apa4m pas3an4yHoro

noArpynnsoi.

TMNa CTtyageHtTam Agna peweHuA

noarpynnam. Habnwopaer 7
NOACHAET B C/Ay4Yyae 3aTpyAHEeHUus

CTyAEeHTOB

3anucbiBaloT ycnosue
M 3a4a0T BOMNPOCHI.
PewatoT 3a4a4n Ha
Av-,
I'IOJ'IMFVI6pVIAHOE n

MOHO-,

aHanu3upyouiee
CKpelmBaHue B
noarpynnax

OK01,0K02,0K04
nK...

Onpepenatb
BEPOATHOCTb
BO3HMKHOBEHMUA
HacneaCTBEHHbIX
NpU3HaKoB npu
Pa3NNYHbIX
B3aMMOoenCcTBUAX

reHos

3apgava Ha
MOHornbpuaHoe
CKpelunBaHme.
3apava Ha
anrnbpugHoe
CKpelwmBaHue y
KMBOTHbIX.

3apava Ha
nonurnépuaHoe
CKpelmBaHue y
MBOTHbIX.
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3agava Ha
aHanusupyoulee
CKpelwmBaHue y
KMBOTHbIX.
O6obuweHne 1 cuctematmsaumsa | BoisbiBaetr no 1 cTyaeHTy ot | JoKnaabiBatoT y| OKO01,0KO02,0K04
pe3ynbTaToB BbINOJIHEHWUA | NOArpPynmbl K OoCKe AnAa | [OoCKM pe3ynbTaThbl nK...
nabopaTopHbIX paboT, | AeMoHCcTpaumn peweHns 1 3agaun. | peleHus, 3agatoT | Onpepenatb
NPaKTUYECcKnx paboT, ynparkHeHuin, | CaywaeT U KOPPEKTMpPYeT No XoAy | BOonpochl BEPOATHOCTb
33a/laHuUi JOoKNaaa BO3HUKHOBEHMUS
HacnenCcTBEHHbIX
NpU3HaKoB npu
pPa3ANYHbIX
B3aMMOAeNCcTBUAX
reHoB
3. 3aKN0UMTENbHDIM 3Tan 3aHATUA
NopBeneHmne NUTOros pabotbl; | MoaBoauT utorn | Pabotatot Hag | OKO01, OKO02, OK04
duKcauma  OoCTUXEeHUs  uenen | (KOMMeHTUpPOBaHME  BbINOJHEHMUS | owmbkamm npu nK...
(oueHka OeATeNbHOCTM | paboTbl (paccmoTpeHume n | peweHnn 3apady  Ha | Onpenensatb
obyuatowmxcs); onpeaeneHue | obcyxaeHne owMBOK) NO peLleHnto | MOHO-, Aun-, | BEpOATHOCTb
nepcneKkTUBbI AasbHelwen paboTbl | 3agay Ha MOHO-, au-, | nonMrnépugHoe M | BOSHUKHOBEHMUA
NoAMrMbpmnaHoe M aHanusMpytowee | aHannsunpyollee HacneACTBEHHbIX

78



CKpewmnBaHune, BbiICTaBNAET OLLEHKNA.

CKpelmBaHue

NPWU3HaKoB npwm
Pa3IYHbIX
B3aMmMOAencTBmsX

reHos

4. 3apaHMA ANA CaMOCTOATENIbHOIO
BbINO/NIHEHUA

Bbigaer AOMallHee 3agaHue:

NOBTOPUTb  A/ITOPUTMbI  peLleEHNA

3aga4 W pewnTb CaMOCTOATENbHO
AM_I
nonMrnbépmuaHoe U aHanausmpytouiee

3a4a4mn Ha MOHO-,

CKpeuwimnBaHune

MonyyatoT gomalwHee

3afdaHune B
nepevyHAa 3agad

BMAeE

OK 01, 0K 02, 0K 04
nK...

Onpegenatb
BEPOATHOCTb
BO3HMKHOBEHMUA
HacneaCcTBEHHbIX
NpU3HaKos npu
pa3ANYHBbIX
B3aMMOLENCTBMAX

reHos

3apgava
MOHOrnbpuaHoe
CKpelwmBaHue
KMBOTHbIX.
3apgava
anrnbpugHoe
CKpelwmBaHue
KMBOTHbIX.
3apgava
nonurnépuaHoe
CKpeluBaHme
YKMBOTHbIX.
3apgava
aHanusumpyouee
CKpeluBaHme
YKMBOTHbIX.

Ha

y

Ha

y

Ha

y

Ha

y
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Tabnuua 34

TexHoNOrMYecKas KapTa 3aHATUA No Teme «BamaHme aHTponoreHHbIx pakTopoB Ha Buochepy»
(ana npodeccuii/cneymanbHocTeir: 19.01.18, 20.02.01, 20.02.03, 20.02.04, 35.01.26, 35.01.27, 35.01.19, 35.02.01, 35.02.02,

35.02.03, 35.02.04, 35.02.05, 43.02.05)

Tema 3aHATUA

BansHue aHTponoreHHbIX pakToOpoB Ha Buochepy

Cop,epmaH ne TeéMbl

PeCcypCoB CBOEro permoHa NpoKmnBaHmna «PacyeT CTPYKTYpbl 3anacoB ApeBeCcuHbI»

PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX PacyeTHbIX 3a,a,aHm71 Nno COXpaHeEHUIO NMPUPOAHbIX

3. Tun 3aHATUA

MpaKkTryeckoe 3aHATUE (NpaKTMyecKana paboTa)

4. dopmbl opraHusaymm yuebHom

MpumeHeHMe 3HaHWI, ymeHui, cnocoboB AeATeNbHOCTM B y4ebHOM 1 NPaKTUYECKOMN

AeATeNIbHOCTU AeATe/IbHOCTU
MnaHupyemblie Tunbl OLLEHOYHDbIX
OeAatenbHocTb [OeAatenbHOCTb .
3Tanbl 3aHATUA obpasoBartenbHbie MeponpuUATUM
npenopgasarens CTYAEHTOB
pe3ynbTatbl
1. OpraHM3aUMOHHbINA 3Tan 3aHATUA
Co3pnaHue pabouyein 06CcTaHOBKY, MpuBeTcTBYET CTYAEHTOB. YyacTByloT B OK 01, 0K 02, OK 04, OK | YcTHbIl

aKTyaansauma MOTUBOB y4ebHoM
AeAtenbHoCTU. MpoBepKa BbINOIHEHUSA
3a4aHuii BCP / BXo4HOM KOHTPOAb

Onpegenaet Temy, Uenb,
3a/ia4M NPAKTUYECKOM
paboTbl. AKTyanusmpyet
nHdopmaumto no Teme.

ANCKycCcnun

07
nK...
Mpepnaratb cnocobbl
AencTeums no

dpPOHTaNbHbIN
onpoc no Teme
«Bnunanune
aHTPOMNOreHHbIX
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6e3onacHoOMy NOBEAEHMIO

$aKTopoB Ha

N CHUMKEHWIO BANAHUA 6uocoepy»
YyesloBEKA Ha NPUPOLHYIO
cpeny
2. OcHOBHOI4 3Tan 3aHATUA
OcmblicieHne coaeprkaHns 3a4aHuni O6bACHAET UHCTPYMEHTDI Pewatot TMnosyto OK 01, OK 02, 0K 04, OK
NPaKTUYECKUX 1 NabopaTopHbIX paborT, ONA peLleHmna n 3a4a4y C NOMOLLbLO 07
nocnegoBaTe/IbHOCTU BbINOAHEHUA OEMOHCTPUPYET peLleHne npenoaasatena u nK...
OEeNCTBUIM NPY BbINONHEHWUN 3343aHUIA UAM | TUNOBbIX 33434 NO pacyeTy 3a4atoT BOMNPOCHI. MpepgnaraTb cnocobbl
BOCMpou3sBeaeHne GopmmMpyemMblx 3HaAHUIM | CTPYKTYpPbI 3anacoBs AencTens no
N UX NPUMEHEHME B CTaHAAPTHbIX APEeBECUHDI 6e3onacHoMy NOBEAEHUIO
ycnosusx (No aHanoruu, Aemncrema B N CHUMKEHWIO BANAHUA
CTAaHOAPTHbIX CUTYALUUAX, TPEHUPOBOYHbIE YyesloBeEKa Ha NPUPOLHYIO
ynpaxkHeHus) cpeny
MNepeHoC NPMOBPETEHHbIX 3HAHUI U KX denuvt rpynny Ha 3anucbiBatoT OK 01, 0K 02, 0K 04, OK | 4 33agaun,
nepBMYHOE NPMMEHEHUE B HOBbIX UMK nogrpynnbl. Mpeavasnsetr 4 | ycnosme n 3agatot 07 cofepKawme
M3MEHEHHbIX YCIOBUAX C LENbto 3a4a4M pasINYHOro TMna Bonpocobl. Pewatot nK... onncaHue necoB

dbopmnpoBaHUA YMeHUI (TBOPYECKHE,
npobnemHble 3aga4un, cuTyaumnu) (gna
CEMMHAPOB N NpaKTUYecKux pabor)

CTYAEHTaM A1A peLleHuns
noarpynnbl. Habntogaet u
NOACHAET B C/ly4ae
3aTPyAHEHUA CTYAEHTOB

3a4,a4M No pacyerty
CTPYKTYpPbl 3anacos
LpeBecuHbI

Mpepnaratb cnocobbl
nencTems no
6e30nacHOMy NOBeAEHUIO
N CHUXKEHWIO BINAHMUA
YyenoBeKa Ha NPUPOLHYHO

cpeay

Pas3nnNYHOro Tmna
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0O606buweHne n cnctemaTmsaums
pe3y/bTaToB BbINONHEHUA NabopaToOPHbIX
paboT, NpaKTUYECKNX PaboT, ynpaxKHEHWU,
3a/1aHuni

Bbi3biBaeT no 1 cTyaeHTy oT
noArpynmnbl K 4OCKe Ans
OEeMOHCTpaumn pewenma 1
3agaun. Cnywaet n
KOPPEKTUPYET N0 Xo4y

KoppeKtunpytoT
pelleHne 33434 Ha
ocHoBe pasbopa

OK 01, OK 02, OK 04, OK
07
nK...
MpepnaraTb cnocobbl
AencTems no

OOKNaaa 6e3onacHOMy NOBeAEHUIO
M CHUXKEHWIO BAUNAHUA
YyesloBEKA Ha NPUPOLHYIO
cpeny
3. 3aKN0UUTE/NbHbINM 3Tan 3aHATUA
MNoaseaeHue utoros paboTbl; dpMKkcauua Moasoaut utorn | Paboratot Hag | OKO01, OK02, OK 04, OK
AOCTUXEeHUs uenei (oueHKa (kommeHTUpOBaHKe owmnbKamm 07
AeATeNbHOCTM 0byyatowmxca); BbIMNO/IHEHUA paboTbl nK...
onpeaeneHne NepcnekTUBbl ganbHelwen | (paccmoTpeHue n Mpepnaratb cnocobbl
paboTbl obcyxaeHne ownbok) no AencTens no
pelweHnto 33434 No pacyety 6e3onacHOMy NOBeAEHUIO
CTPYKTYpbl 3anacos M CHUXKEHUIO BAUNSAHUA
OPEBECUHDI YyesloBEKA Ha NPUPOAHYIO
cpeny
4. 3apgaHua ana camoCcToATeIbHOro BbigaeT gomawHee 3aganHume: | MonyyatoT OK 01, OK 02, 0K 04, OK
BbIMOJ/IHEHMUA NoOBTOPUTb NOBTOPUTb | AOMALLHee 3afaHue 07
ANropuUTMbl pelleHuA 3a4ady | B BUAE  NepeyHs nK...

M pewnTb CaMOCTOATE/IbHO

3afa4

Mpepnaratb cnocobbl
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3agaun

AencTans no
6e3onacHoOMy NOBEAEHMIO
N CHUXKEHWIO BIUAHMA
YyesioBeKa Ha NPUPOLHYIO

cpeay
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Tabnunua 35

TexHoNnornyeckas KapTa 3aHATUA NO Teme «brnoTexHonormmn B meguumHe n papmaymm»
(ans npodeccnii/cneumanbHocreii 34.02.02, 34.02.01, 34.01.01, 33.02.01, 32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03,

31.02.02, 31.02.01)

1. | Tema 3aHATUA

BuoTtexHosorum B meauumnHe n papmaumnm

2. | CopeprkaHue Tembl

KeWcbl Ha aHannM3 HPopmMaLMmn 0 Pa3BUTUM BUOTEXHONOTUI B MeguLUnHE U dapMaLmm (No rpynnam)

3. | Tvn 3aHATUA

MpaKTuyeckoe 3aHATUE (NpaKTMYeckan paboTa)

AeATeNbHOCTU

dopmbl opraHmnsaumum yuebHoi

MpMmeHeHWe 3HaHWUI, YyMeHW, cnocoboB AeATENbHOCTM B y4ebHOM M NPaKTUYECKOW AeATENBHOCTHU

JT1anbl 3aHATHA

OeAatenbHocTb
npenopgasarens

[JeATenbHOCTb CTYAEHTOB

MnaHupyemble
obpasoBaresibHble
pesynbrarbl

Tunbl oLEeHOoYHbIX
MeponpuUaATUi

1. OpraHM3auUMOHHbIN 3Tan 3aHATUA

CospgaHue pabouei
06CTaHOBKM, aKTyannsauusa
MOTMBOB y4ebHO

MpuBeTCTBYET CTYAEHTOB.

Onpepenset Temy, Lenb,
3a4aum.

3agatoT BOMNPOCHI.

AHanu3npoBaTb 3TUYECKNE
acneKTbl COBPEMEHHbIX
nccnenoBaHuii B obnactu
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aesatenbHocTu. MpoBepka
BbINOJIHEHWA 3a4aHni BCP
/ BXO4HOM KOHTPOb

OuoTeXHONOTNU U
reHeTUYeCKUX TeXHO0rnI

AKTyanmnsauus
coaepKaHua,
HeobxoaMmoro ans
BbIMOJIHEHUA
NabopaTopHbIX U
NPaKTUYeCcKnx pabot

AKTyanusmnpyeT 3HaHUA
CTYAEHTOB MO Teme
«bnotexHonorun B
meanumHe n papmaumnm»

Y4acTByHOT B AUCKYCCUM.

AHanu3npoBaTb 3TUYECKNE
acrneKTbl COBPEMEHHbIX
nccnenoBaHuin B 061actm
6uoTexHonorMmn un
reHeTUYECKUX TEXHONOTUIA

2. OCHOBHOM 3Tan 3aHATUA

OcmbicnieHWe cogepraHua
3a/laHNI NPaKTUYECKUX U
nabopatopHbIx pabor,
nocnenoBaTeIbHOCTH
BbIMOJIHEHUA AENCTBUN
NPW BbINONHEHWM 33a43aHNN
AW BOCMpOU3BeLEHME
dopMUpyeMbIX 3HAHUI K
UX NPUMEHEHME B
CTaHAAPTHbIX YCNOBUSAX (MO
aHanoruu, AencTema B
CTAHAAPTHbIX CUTYALUAX,

Ob6bAcHAeT NpaBuaa NOUCK
W aHanu3 nHGopmauumn ns
Pa3/INYHbIX UCTOYHUKOB
(Hay4yHana n yyebHo-
Hay4Has nTepaTypa,
cpeacTBa MaccoBoM
nHpopmaumm, cetb
NHTepHeT n apyrue).

KoHcneKTmnpytoT npasuna
MOWCK M aHanu3
nHdopmaymm uns
Pa3/INYHbIX UCTOYHUKOB
(Hay4Hasa n yyebHo-
Hay4YHaa nnTepaTypa,
CpeAcTBa MaccoBoOA
nHdopmaumm, cetb
NHTepHeT n gpyrue).

OK 01, OK02, OK 04
nKe...
AHanu3npoBaTb 3TUYECKUNE

acneKTbl COBPEMEHHbIX
nccneaoBaHui B ob1actu
bunoTtexHonornu u
reHeTUYEeCKUX TEXHOTOTUI

KoHcnekT

3 o
IIK yxazseiBatotrcst B coorBercTBuu ¢ GI'OC CIIO peanuzyemoii mpodeccun / CieUaibHOCTH
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TPEHUPOBOYHbIE
yrpa*KHeHus)

MepeHoc NnpMobpeTeHHbIX
3HAHWUI N UX NepBUYHOE
NPUMEHEHWNE B HOBbIX WU
N3MEHEHHbIX YCNOBUAX C
uenbvo GopmmnpoBaHUs
yMeHuI (TBOpYeCKue,
npobaemHble 3aga4u,
cuTyaumm) (gna
CEMMHAPOB U
npakTU4ecknx pabor)

Jenut rpynny Ha
nogrpynnsl. NpegbasnaeT
KeMcol Ha aHanms
MHbOPMALMM O Pa3BUTUN
6MoTEXHONOTNI B
MmeguunHe n bapmaumn.

Habnwopaet 3a pelweHnem
KeNCoB M NOACHAET B
Cnyyae 3aTpyaHeHus

3anucbiBatoT ycnosume un
3a43a0T BOMPOCHI.

PewaloT Kelcbl Ha aHann3
MHbOPMALMM O Pa3BUTUN
bnoTexHonorum B

OK 01, 0K 02, 0K 04
MK...
AHannsnposaTtb aTUYECKME

acrneKTbl COBPEMEHHbIX
nccnegoBaHui B ob1actu
6rnoTexHonorMmn un
reHeTU4eCKNX TeXHONOTUI

Kelicbl Ha aHanus
MHbOPMALUM O Pa3BUTUN
buoTexHonoruin B
MmeguunHe n dapmaunm

CTYAEHTOB. meguumHe n dapmaumm no
noArpynnam.
0606LeHne 1 MNposepset CooTHOCAT peweHue OK 01, 0K02,0K04 CaMOKOHTpO/b
cMcTemaTtmsaumn npezBapuTesbHble CBOEro Kelica ¢ MK... CTyAEeHTaMMU

pe3ynbTaToOB BbIMNONHEHUA
nabopaTtopHbIx pabor,
npaKTUYecknx pabor,
yrNpa*KHeHWN, 3a4aHN

pe3ynbTaTbl PpaboThbl
CTYZEHTOB MO pPeLleHNIo
Keica (KOMMeHTUpoBaHMe
BbINO/IHEHUSA PaboTbl
pacCMOTpPEHME U
obcyxaeHne ownboK)

KOMMEHTapnamu
npenoaasartenA

AHannM3npoBaTb 3TUYECKME
acrneKTbl COBPEMEHHbIX
nccnenoBaHuiA B 061actu
buoTtexHonornu u
reHeTUYECKNX TEXHONOTUI

3. 3aKnounTeNbHbIN 3Tan 3aHATUA
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NMopBeneHmne ntoros
paboTbl; duKcaums
AOCTUXKEHUA uenen
(oueHKka peAaTenbHOCTH
obyvatowmxca);
onpeaeneHune
nepcneKkTUBbI AasibHelnLwen
paboTbl

MNoasoauT Utorn
(KommeHTUpoOBaHUe
BbINONHEHUA PaboThl
paccMmoTpeHue U
obcyKaeHne oWwnboK) no
peLIeHNIo KEMCOB Ha
aHanu3 nHbopmaumm o
pa3BUTUN BUOTEXHOIOTNI

B MeauunHe u papmaumu.

OTBeYaeT Ha BOMpPOChI
CTYAEHTOB.

PaboTatoT Hag, owmnbKkamu,
BO3HUKLUMMMU B X04e
pelleHnsa KencoB Ha
aHanu3 nHdopmaumm o
pa3BUTUN BUOTEXHOIOTUI
B MmeaunumHe n dapmaumu.

OK 01, OK02, 0K 04
MK...
AHanu3npoBaTb 3TUYECKNE

acneKTbl COBPEMEHHbIX
nccnenoBaHuii B obnactu
buoTtexHonornm u
reHeTUYeCKnX TeXHON0rmi

4. 3apaHua pna
CamMoCToATe/IbHOro
BbINOJIHEHMUA

BbigaeT gomawHee

3ajaHue: No4rotoBUTb
YCTHOE coobLieHMe No
pesynbTaTam pelleHmsa
Kelca c npe3eHTaumemn

MonyyatoT gomawHee
3aZilaHue No NoAroToBKe
YCTHbIX COOBLEHWNIA.

OK 01, OK02, OK 04
MK...
AHanu3npoBaTb 3TUYECKNE

acneKTbl COBPEMEHHbIX
nccneaoBaHui B ob1actu
bnoTtexHonornu u
reHeTUYEeCKUX TEXHOTOTUI

YcTHOe coobuieHue ¢
npeseHTaumnen
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Tabnunua 36

TexHonornyeckas KapTta 3aHATUA NO Teme «BMO3KONIOrMYECKUI IKCNEPUMEHT»

Tema 3aHATUA

Brnoskonormyeckmm IKCNEPUMEHT

Copep)XaHue Tembl

bONYKTYUPYIOLLEN aCUMMETPUM NUCTbEB Bepesbl NOBUC/ION)

OueHKM KavecTBa aTMOC(I)epHOFO BO34yXa NO COCTOAHUIO XBOW COCHbI 0b6bIKHOBEHHOM (HO

Tun 3aHATUA

NabopaTtopHaa paboTa

®opMmbl opraHusaumm

MpumeHeHne 3HaHMIN, YMEHUIN, CNOCOBOB AeATE/IbHOCTU B y4eOHOM N NPAKTUYECKOMN

yqe6Hoi/'| AeATe/ibHOCTU AeATeNIbHOCTU
MnaHupyembie TuUnbl OLLEHOYHbIX
HdeAatenbHocTb .
Tanbl 3aHATUA [eATenbHOCTb CTYAEHTOB obpasoBartesibHble MeponpuUATUi
npenopasarens
pesynbraTtbl
1. OpraHM3aUMOHHDbIN 3Tan 3aHATUA
Co3paHwue paboyen MpuBeTcTBYET CTYAEHTOB. OTBeyvatoT Ha BOMPOCHI MNpoBoguTb Bonpocbl ana gonycka K
o6cTaHOBKM, aKTyanusauyma | NMpoBogumT onpoc o ONA AoNycKa K pabore. 6Mo3KonorMyecKkmin paboTte
MOTMUBOB y4yebHOM MeTOAMKE, UCMONIb3yeMON | [LeMOHCTpUpYLOT 3KCNepumeHT
aeatenbHocTu. MNposepka B paborte. MNposepsaeT O0TObpaHHbIN MaTepuan, MnaHupoBaTb
BbINONHEHWUA 3agaHnit BCP | Hannumne otobpaHHOro noarotoBneHHyto popmy | BUOIKONOrMYECKUNIA
/ BXOLHOW KOHTPOb MmaTepuana, NnoaAroToBKy oTyera. 9KCMepumeHT
dopmbl oTyeTa (B TeTpaan | YyacTByioT B 06cyaeHnn | MUHTepnpeTnpoBaTb
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OO0MKHbI ObITb 3aNMUCaHbl:
Tema, uesb paborbl,
aHanusmpyemble
NnpwW3Haku, paboune
TabAnupbl ANA 3aN0NHEHUA,
pacyeTHble Gopmybl,
KpUTEPUM OLEHKMU
KayecTBa aTMocdepHoOro
BO34yxa)

OnpeaensneT uenb u
3ajaun.

Luenu 1 3agad.

pe3ynbTaTbl NPOBEAEHHOTO
bunoskosiorMyeckoro
9KCNepUMEHTa C
NCNonb30BaHNEM
KONMYECTBEHHbIX METOA0B

AKTyanusauuma
copeprKaHus,
Heobxoanmoro ans
BbINOJIHEHUA
nabopaTopHbIX U
NPaKTUYeCcKnx pabot

AKTyanmsmnpyet 3HaHUA
CTYAEHTOB O
3arpA3HAOLLNX BeLecTBax
M UX UCTOYHUMKAX, a TaKXKe
nocneacTBuAx
3arpAsHeHunA
aTMocpepHOro BO3ayX.

OTBevaloT Ha BONPOChHI
npenoaasaTens o
3arpAsHSAOLWMNX BELWECTBAX
N UX UCTOYHUKAX, 3 TaKXKe
nocneacTeBmuAx
3arpA3HeHun
aTmocdepHOro Bo3ayx.

OK 01, 0K 02, 0K 04, 0K 07
MNposoanTb
6Mo3KonorMyecKkmin
3KCNEePUMEHT
MnaHnposaTtb
61o3KONOTMYECKNi
3KCNEPUMEHT
MHTepnpeTmpoBaTb
pe3ynbTaTbl NPOBEAEHHOTO
6103KONOIrMYECKOTo
3KCnepumeHTa C
MCMNONb30BaHMEM

Bonpocbl 0 3arpA3HALWUX
BELLEeCTBax U UX
NCTOYHMKAX, A TAKKe
nocneacTemnAx
3arpA3HeHunn
aTmocdepHOro Bo3ayx.
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KO/In4eCTBEHHbLIX METO408B

2. OCHOBHOI 3Tan 3aHATUA

OcmbiCcneHne coaepkaHmn
3a4aHNIN NPaAKTUYECKUX U
nabopaTtopHbIx pabor,
nocnefoBaTeNbHOCTU
BbIMONHEHUA AeNCTBUMN
NPV BbINONHEHUM 3a43aHUN
WAKN BOCNpoOuM3BEAEHMUE
dopmMUpyeMbIX 3HAHUIN K
X MPUMEHEHME B
CTaHAAPTHbIX ycaoBUsX (No
aHanorum, AencTeus B
CTaHAAPTHbIX CUTYyaLUSX,
TPEHUPOBOYHbIE

MoBTOPAET aNIFOPUTM
BbINOJIHEHUSA
nabopatopHo paboTsbl.

[enatoT HepocTatowme
3anucu B TeTpaam

OK 01, OK 02, OK 04, OK 07
MNposoanTb
b1o3KoNorMYecKkmi
3KCNepUMeEHT
MnaHuposaTb
bnoakoNorMyeckui
3KCNepUMEHT
UHTepnpeTMpoBaThb
pe3ynbTaThl NPOBEAEHHOIO
6103KON0rMYECKOTO
3KCNepuMeHTa ¢
MCMNONb30BaHMEM
KOJINYECTBEHHbIX METO/I0B

ynpaxHeHus)

CamocroatenoHoe Habnopaet 3a BbinonHAwT MNposoanTb 3anosiHeHHble Tabaunubl,
BbIMOJIHEHWE 3a4aHUI BbINOJIHEHMEM KamepasibHyto 06paboTKy | BMO3KoNOrMYeCcKMi pacyeTbl, onpeaeneHue
NPAKTUYECKUX NN nabopatopHoit paboThbl, cobpaHHOro matepmana 3KCNEPUMEHT K/1lacca YMCTOThI
nabopatopHbix paboT OpraHusyeT, NOACHAET B COrN1aCHO anropuTmy MnaHnposaTb aTmocdepHOro Bo3ayxa Ha
B COOTBETCTBUU C cnyyae 3aTpyaHeHusa nabopatopHom paboThl, 6103KONOTNYECKNI nccneayemom yyacTtke.
WMHCTPYKUMEN, CTYAEHTOB. 3aNMCbIBAOT NONYYEHHbIE | SKCMEPUMEHT

METOAMNUYECKMMM pe3ynbTaThl B TETPaLdb. MHTepnpeTMpoBaThb
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YyKa3aHuAMM,
TEXHOJIOTMYECKUMMU
KapTamu (gns
nabopatopHbIx paboT)

MpoBogAT pacyeTsl,
onpeaenatoT Knacc
YNCTOTbI aTMOCHEPHOTro
BO34yXa uccnegyemoro
y4yacTKa.

pe3ynbTaTbl NPOBEAEHHOTO
bunoskosiorMyeckoro
9KCNepUMEHTa C
NCNonb30BaHNEM
KONMYECTBEHHbIX METOA0B

0606LeHne n

OpraHusyeTt paboTy no

Ob6cy»KpatoT B napax u

OK 01, OK 02, OK 04, OK 07

Ob6o6uwatowmin BbIBOA O

cucTemaTtumsaums COCTaBNEHMIo 0buero 3anucbIBaoT 06w M MpoBoauTb KauyecTBe aTmochepHoro
pe3ynbTaToB BbIMOJHEHMA | BbIBOAA O KA4ecTBe BbIBOJ, O COCTOAHUM 6Mo3KoNorMYecKmin BO3AyXa Ha TeppUTOpPUU
nabopatopHbIx pabor, aTmocdepHOoro Bo3ayxa Ha | aTmochepHOro Bo3ayxa 3KCNepPUMEHT NpoXMBaHMA
npakTU4eckux pabor, TEPPUTOPUM NMPOIKNBAHUS nccnegyemoro pamoHa. MnaHupoBaTtb (nccneposanun)
yrNpa*KHEeHUN, 3aaHNM (nccnepoBsaHus). 61o3KoN0OrMYECcKnit

3KCNEepUMEHT

NHTepnpeTMpoBaTb

pe3ynbTaTbl NPOBEAEHHOIO

6103KON0rMYECKOrO

3KCMNepumeHTa ¢

MCMNOoJIb30BaHNEM

KOJINYECTBEHHbIX METOA0B
3. 3aKk/l0uMTeNbHbIM 3Tan 3aHATUA
MopBeneHne NToros dopmunpyeT BbIBOA, O OTBevaloT Ha BONPOChHI OK 01, 0K 02, OK 04, OK07 | Bonpochl

paboTbl; duKcaums
AOCTUNKEHUA Lenen
(oueHKa peatenbHoOCTU

3arpsasHeHumn
aTmocdepHoro Bo3ayxa
nccnegyemoro panoHa Bo

npenoagasartena o
HaN4YnUn Naum oTCcyTCTBUN
MCTOYHMKOB 3arpA3HeHNA

MpoBognTb
6103KONOTNYECKNI
3KCNEPUMEHT

MporHos coctoAHUA
aTmocdepHOro Bo3ayxa B
cNy4ae, ecnu:
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obyvatowmxca);
onpeaeneHune
nepcneKkTUBbI Aa/ibHENLEN
paboTbl

B3aMMOCBA3U C
dHTPOMNOreHHbIMu
MCTOYHUKaMMU
3arpA3HeHunA.

no 61130cTn OT
nccaelyemoro y4acTka u
NX BO3MOXHOTO BAUAHUSA
Ha aTmocoepy, a TaKxke
BblABUralOT
npeanonoXeHue o
COCTOAHMM aTMOCOepbI B
cnyyae, ecnu:

- HarpysKa Ha aTmocdepy
OCTaHeTCA NpeXxKHew;

- HarpysKa Ha atmocdepy
CHU3UTCS;

- HarpysKa Ha atmocdepy
BO3pacrTer.

MnaHupoBaTb
b1o3KOoIOTMYECKUIA
3KCNepumeHT
NHTepnpeTupoBaTb
pe3ynbTaTbl NPOBEAEHHOTO
6103KON0rMYECKOro
3KCMnepumeHTa C
MCNOJIb30BaHNEM
KOJINYEeCTBEHHbIX METO0B

- Harpyska Ha atmocdepy
OCTaHeTCA NpeKHel;

- HarpysKa Ha atmocdepy
CHU3MUTCS;

- HarpysKa Ha atmocdepy
BO3pacTerT.

4. 3apaHua gna
CaMOCTOATE/IbHOIO
BbINOJIHEHUA

BbigaeT gomalwHee
3agaHue: 1. NosTopUTb
TEOPETMYECKNIN MaTepuan
0 3arps3HeHnn atmocdepbl
n cnocobax ero oLEeHKM.

2. MoarotoBUTb KapTy-
CXemy 3arpA3HeHHOCTH
aTmocdepHOro Bo3ayxa B
paloHe NpoXKUBaHUA

BbinonHAT gomawHee
3agaHue

1. NosTOPUTL
TeopeTMyYecKnini matepman
0 3arpA3HeHnK
aTmocdepbl 1 cnocobax
€r0 OLLEHKM.

2. MoaroToBUTL KapTY-
CXemy 3arpA3HeHHOCTH

MNposoanTb
6103KON0TNYECKNI
aKCnepumeHT
MnaHuposaTb
6Mo3KonorMyecKkmin
3KCNepuMeHT
MHTepnpeTnpoBaTb
pe3ynbTaTbl NpoBEeAEeHHOro
6103KONOrNYECKOoro

OT4YeT 0 BbINOAHEHUN
NabopaTopHo paboTbl
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(nccnepoBaHus).

Ha kapTe 0603HaunTb
nccnegyemyto
TEPPUTOPUIO, YHACTKM
nccnepoBaHus,
aHTpOMOreHHble
WCTOYHUKM 3arpA3HeHUA
aTMochepHOoro Bo3ayxa,
KNaccbl YACTOTbI BO3AyXa.
3. MoarotoBuTb yCTHOE
coobuleHme ¢
npeseHTaumnen no
pe3ynbTaTaM BbINOJHEHUS
y4yebHo-
nccnenoBaTeIbCKoro
npoekTa.

aTmocdepHoro Bo3ayxa B
palioHe NPOXKMBAHUA
(nccnepoBanuA).

Ha KapTe 0603HaunTb
nccnepyemyo
TEPPUTOPUIO, YHACTKM
nccnefoBaHusA,
aHTpPONOreHHble
WUCTOYHUKM 3arpssHeHMUA
aTmocdepHoro Bo3ayxa,
KNaccbl YNCTOTbI BO34yXa.
3. MoAarotoBUTb yCTHOE
coobueHune ¢
npeseHTauunen no
pe3ysbTaTam
BbIMOJIHEHUA y4ebHO-
nccnefoBaTeNbCKOro
npoekTa.

3KCNnepnmeHTa C
MCNOJZIb30OBaHNEM
KO/IMYeCTBEHHbLIX METOA0B
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